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LETTER OF SUBMITTAL. 



Department of Commerce , 
Bureau of Foreign and Domestic Commerce, 

WasUngton, October j87, 1920. 

Sir: There is submitted herewith a report on the forests, lumber 
industry, an*d lumber export trade of Sweden, bv Axel H. Oxholm, a 
trade commissioner sent to investigate the Scandinavian lumber 
field jointly by various limiber associations and the Bureau of Foreign 
and Domestic Commerce. Reports by Mr. Oxholm 'will also be 
issued on Finland and on Norway. 

Mr. Oxholm spent approximately eight months in Sweden, during 
which time he visited nearly everv sawmill district in the coimtry 
and, at the invitation of one of tne principal exporters, even spent 
some time as a workman in a mill in order to pain a tnorough knowledge 
of Swedish sawmill methods. Mr. Oxholm s work was greatly f aciB- 
tated by the cooperation of the Swedish Government, principally 
through the Swemsh Forest Service, of the Swedish Forestry Asso- 
ciation and other institutions of forestry, and of the Swedisn Lum- 
ber Exporters' Association. He also received valuable assistance from 
more than 1,500 limiber , operators and business men in Sweden, 
all of whom showed great willingness to supply the data desired. 
Finally, acknowledgment is made to the United States Forest Serv- 
ice for preparing material for the report and also for reading the 
completed manuscript and making suggestions foir its improvement. 

Sweden holds the foremost place among the nations in the intelli- 
gent exploitation of forests, in sawmill management, and in lumber 
export methods. The forests represent so large a proportion of the 
coimtry's total assets that the best efforts of the Government have 
been directed toward their conservation and effective utilization. 
With this backing from the Government, the main features of the 
Swedish lumber industry have come to be forest conservation, close 
utilization of raw materia, accuracy in manufacture, and a definite 
export policy, worked out through many years' experience and 
stncfly maintained. The consideration of^ the results attained in a 
coimtry that has thus concentrated on the development of the 
limiber industry can not fail to be of interest and benefit to Ameri- 
can forest owners, lumber manufacturers, and lumber exporters. 
Respectfully, 

Roy S. MacElwee, 

Director. 

To Hon. J. W. Alexander, 

Secretary of Commerce. 
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SWEDISH FORESTS, LUMBER INDUSTRY, AND 
LUMBER EXPORT TRADE 



INTRODUCTION. 

A study of the forests, lumber industry, and lumber export trade 
of Sweden is probably the most interesting of its kind because Sweden 
occupies the leading position in the wond in the lumber industry, 
not on account of the quantity produced, but on accoimt of the sci- 
entific forest management and the efficient manufacturing and selling 
methods. 

The climate and soil in Sweden are both very favorable to the 
growth of forests, and a laige part of the countiy would be imsuitable 
for anything else. Hie tot«d area of productive forests is 66,000,000 
acres, of which public forests constitute 13,000,000 acres and private 
forests 42,000,000 acres. Stringent laws with regard to cuttmg are 
especially necessary in Sweden because of the supreme importance 
of the forests in the national life. A Swedish forest expert, C. A. 
Agardh, wrote in 1857: *'It may be said that the position of Sweden 
as an independent nation and as a civilized coimtry is contingent 
upon the existence or nonexistence of forests." These words were 
written before the lumber-export trade of the coimtry was started 
on a big scale; they apply to prefeent-day conditions perhaps even 
more strikinglv than to tnose of the middle of the nineteenth century. 
During normal years before the war the exports from Sweden of forest 
products (timber, lumber, lumber products, pulp, paper, etc.) aggre- 
gated $90,000,000, or 44 per cent of the total exports. The Swedish 
Government accordingly considers the perpetuation of the forests of 
such vital importance that no one is allowed to endanger the future 
of the timber stands by reckliass exploitation for the sake of immediate 
profit; arid this point of view is so generallv accepted that no diffi- 
culty has been experienced in connection with the Government's con- 
trol of the cutting of timber on private lands. Possibly because the 
cutting is thus restricted and it is a matter of necessitv to get the 
utmost value out of the cutting that is permitted, particular attention 
is paid ki Sweden to the eliimnation of waste in the forests. High 
stumps mre unknown. Top logs are rarelv left in the woods. Swed- 
ish lumbermen not only have endeavored to obtain the highest pos- 
sible prices for the main product, saw Ic^; they have also aimed at 
the closest possible utilization of the waste products of logging 
operations. 

Approximately 20 per cent of the Swedish forests constitute broad- 
leaf species and about 80 per cent coniferous species. The broad- 
leaf species are of small importance, because the stands are scattered 
and tne supply is insufficient to cover the needs of the country for 
hardwoods. The coniferous species afford important quantities of 
material for export, either as lumber or in the form of manufactured 
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12 SWEDISH LUMBER INDXTSTRY AKD LITMBER EXPORT UlADE. 

products. There are only two species of coniferous woods of any 
unportance, namely, pine (Pintbs sylvestris) and spruce (Picea ex- 
cdsa). The pine resembles the Norway pine of tne Lake States, 
and the spruce that of the western coast of the United States; but 
the growth is smaller and the trees have more branches, so that the 
lumber produced is generally very knotty. On account of the north- 
em location of the Swedish forests, the growth is dense and the tex- 
ture of the wood is solid. 

The age of maturity is reached at different stages in various parts 
of the coimtry — in the most favorable cases, in. 75 to 80 years, and 
in very extreme cases, in about 200 vears. Most of the forests are 
located in northern Sweden, but southern Sweden is the largest pro- 
ducer of lumber at the present time, owing to the fact that this dis- 
trict is more densely populated. There are only a few virgin forests 
left, because the Swedish forests have been subject to exploitation 
for centuries. 

Strict laws govern the management of the Swedish forests in all 
parts of the coimtry. There is^ however, no common law for the 
whole country, as cfimatic conditions have necessitated special laws 
for the different districts. These laws have to do with the cutting 
regulations and compulsory reforestation of cut-over lands. Lately, 
a bw has been made to prevent the cutting of immature trees unless 
such cutting is necessary in order to improve the condition of the 
forests. Reforestation on a large scale has been carried on in Sweden 
by both private and public enterprise, because the forest owners in 
that coimtry regard it as a commercial, paying proposition. The 
forest laws in Sweden and the methods oi enforcing them offer much 
to interest the people of the United States, because conditions in 
Sweden are sunilar to those in some parts of this country. 

Swedish forests will never be cut out. On the contrary, there is no 
doubt that under the present system of management the quantity 
of standing timber will Jbe not only maintained but increased througn 
reforestation, the drainage of swamp lands, and other measures. 

A glance at the map of Sweden will immediately show the great 
advantage which that country has in its network of rivers; the dis- 
tance from the place where logging operations are carried on to the 
nearest waterway is only a few mues. Practically every forest dis- 
trict has been exploited; there are only a few areas in the northern- 
most part of the country where cutting has not been carried on, 
owing to the fact that the rivers have been unsuitable for floating logs. 

The cutting of saw logs is carried on only during the winter in 
order to prevent deterioration in the quality of the logs#through 
discoloration. Stumps seldom exceed 3 inches in height m«the for- 
ests, and the utmost care is given to the cutting of suitable log lengths 
and sizes, so that the best possible result will be obtained when the 
logs are cut into lumber. No logging machinery of any kind is gen- 
erally used in Sweden, although American tractors have lately been 
introduced into that country for hauling logs. Until recently horses 
had been used exclusively. The logs are loaded on sleighs and 
taken on the snow to the nearest waterway, where they are piled 
on the river bank or on the ice ready to be dumped into the water 
in the spring. The floating of logs is usually carried on by a number 
of floating associations established by log owners in the various sec- 
tions, the logs being floated for joint account. 
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SWEDISH LUMBER Iin>USTBY AND LUMBER EXPORT TRADE. 18 

No country equals Sweden in floating facilities; and the cheap 
transportation from the forest to the null accounts for the fact that 
Sweden can eflPect a very close utilization of its forest products — 
closer than that of any other country, with the possible exception 
of Germany. Top logs, even down to one or two inches in top diame- 
ter, are bimched and strapped with steel wire and floated to the near- 
est charcotd plant, where they are converted into charcoal. The saw 
logs are, on an average, 6^ to 7 inches in top diameter and averi^e 
in length about 17 to 18 feet. The logs are generally barked in the 
woods, in order to prevent an accimiulation of bark in the river and at 
the mills, which would seriously hinder floating and otherwise cause 
considerable damage. 

The manufacture of lumber in Sweden is characterized by the 
same carefid utilization of material as the logging operations, so as 
to obtain the most profitable dimensions from tl^ log, to minimize 
the amoimt of waste material, and to tmn the waste material to 
useful purposes. Through years of experience the Swedish manu- 
facturers have produced a type of macninery especially adapted to 
the Swedish conditions. Following the increased value of stimipage, 
their machinery has been constructed with a view to effecting tne 
largest possible saving in raw material, and the gauge of the saw 
bilges is always very small. All large mills are equipped with gang 
saws; only the smaller mills have circular saws. Ine gang saws 
give the best resiilts because they saw lumber to exact sizes. Careful 
manufacture is the principal feature of the Swedish sawnulls. The 
green lumber is given a certain excess to provide for shrinkage, and 
after it has been seasoned it has exactly the required dimensions. 
All guesswork has been eliminated from the Swedish sawing schedules, 
and the method of obtaining the most profitable dimensions oi 
lumber has been calculated with scientific exactness. The various 
sawing systems employed are described in detail in this report. 
Particular attention is given to edging the lumber so as to obtain 
the largest possible sizes, because tne price of lumber is determined 
by the size rather than by the thickness. The lumber is not trimmed 
in the mill. It is cut to almost any dimension according to English 
measurements. Metric measurements are seldom used in Sweden in 
connection with lumber for export. The lumber is edged on the 
half inch, and in thickness is cut to almost any size, but usually on the 
quarter inch. 

The actual waste in the sawmills is negligible. Even the smallest 
piece of lumber is usuallv turned to some use. If too small to 
produce laths, broom handles, box shooks, etc., it is converted into 
charcoal or pulp. The sawmills are generally run in connection with 
pulp factories, and many mills also operate planing mills or box 
factories. The planing mills are equipped with Swedish planers, 
which show some excellent features m the way of saving material 
and producing perfectly smooth products. The operation of Swedish 
box factories, planing mills, and sawmills is based on the skillful 
utilization of tne raw material. The profit of the operation may 
hinge, in many cases, on the thickness of the saw blades used. 

Nearly all the Swedish mills season their lumber in the open air 
and it is never shipped without being fiir-dry. The seasoning thus 
requires two to seven or eight months, according to the season of the 
year and the location of the mill. The lumber is trimmed before 
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14 SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 

shipment. The trimming is effected on the odd and even foot and 
much attention is paid t^ trimming in such a way that the lumber 
will yield the highest economical result when sold. The mill ends 
are carefully coUected and retrimmed and put up in suitable 
lengths from 1 foot (sometimes from 6 inches) to 5^ feet. This prod- 
uct is either sold to the local box factories or shipped in large 
quantities to foreign countries. 

In regard to shipping, Sweden occupies a peculiar position, because 
the majority of tne lumber shipping ports are closed by ice during 
several months of the year. Only a few ports can smp the year 
round. An interesting enterprise has just been started in Sweden to 
raft sawn lumber, and this promises a great deal for the future. 

During late years the Swedish exporters have combined in selling 
for export. They maintain a strong organization and have minimum 

f>rices established to which all closelv adhere. Thjs association has 
aid down specific rules for the handling of lumber for export, and 
the Swedish exporters also cooperate with the exporters in the 
neighboring countries in regard to prices and selhng conditions. 
The raw material and the cost of labor are too high m Sweden to 
allow any cutthroat competition, and the Swedish laws do not prevent 
combinations of manufacturers in order to stimulate prices. The 
Swedish lumber exporters have taken advantage of these conditions 
and have generally oeen in a position to obtain such prices as would 
give them a reasonable return on the investment. The market for 
Swedish lumber abroad is so firmly established that it practically 
sells itself without any great effort on the part of the Swedish ex- 
porters. 

The general rule is to handle the lumber through foreign agents^ 
but many firms prefer to let domestic a^nts handle their output 
on a commission basis. The location of Sweden, close to the most 
important lumber-importing countries, has enabled the Swedish ex- 
porters to keep in close touch with their trade, and they thoroughly 
understand the conditions abroad. 

The prices of lumber have increased very materially since the war, 
as have the prices of stimipage and lalJor. The position of the 
Swedish lumbermen is now considered exceptionally good because 
the war and the high prices have enabled them to better their con- 
dition. It is beUeved that before the war the profits realized on the 
lumber export business generally were 6 to 8 per cent on the capital 
invested, which is not considered wholly satisfactory, having in mind 
the risk connected with the business. 

The Swedish lumber exporters will probably maintain their 
position; but it is doubtful whether one may expect any increase 
over the present quantity of lumber for export from that country, 
because tne forest resources are devoted, to a great extent, to the 

fToduction of pulp, which generally offers more profit than lumber, 
t is improbable, therefore, that the exports of lumber from Sweden 
will exceed 2,000,000,000 feet annually, which has been the average 
figure in years past. 

There is a marked difference between Swedish lumber and the 
principal species of American lumber exported to foreign markets. 
Swedish lumber is to be considered as good construction lumber; its 
many knots render it unsuitable for special piu'poses to which the 
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better grades of American lumber are adapted. The sizes of Swedish 
lumber run smaller than those obtainable in the United States. 
There should be no question, therefore^ of serious competition 
between Swedish and American lumber if the exporters m both 
countries are thoroughly familiar with the character of the lumber 
exported. The best species of American lumber have sometimes 
been sold in foreign markets at the same prices as Swedish lumber; 
but this, no doubt, has been due, on the one hand, to the unf amiliar- 
ity of American exporters with the character of the lumber shipped 
from Sweden and, on the other, to the excellent Swedish manuiac- 
turing and marketing methods. There is a demand in most countries 
for .Maerican lumber, since it has quaUties seldom or never found 
in lumber, from other countries. The market is apparently so 
extensive that there is no need of cutthroat competition, since the 
accessible forest areas of the world seem to be linuted in comparison 
with the demand for lumber and lumber products. 
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GENERAL DESCRIPTION OP THE COUNTRY. 



Sweden (Sverige) is situated between 55° 20' and 69° 4' north 
latitude and between 10° 58' and 24° 10' east longitude. Sweden 
constitutes the eastern part of the Scandinavian Peninsula. The 
country is bounded on the west and north by Norway, on the east by 
Finland and the Gulf of Bothnia, on the south and southeast by the 
Baltic Sea, and on the southwest by the Catt^at, a branch of the 
North Sea. 

The area of Sweden is 110,771,000 acres, or about 58 per cent of the 
area of the Scandinavian Peninsula. Of this area 9,336,000 acres 
(8.4 per cent) constitute inland water. The area of Sweden is some- 
what smaller than the area of Spain or than the combined land areas 
of the States of Indiana, Ohio, Pennsylvania, New Jersev, and New 
York. The coast line is about 1,550 miles, the extreme length from 
north to south 980 miles, and the extreme width from west to east 
310 miles. There are only two large islands, which are located off 
the southeastern coast — Gottland, with an area of 740,000 acres, and 
Oland, with an area of 330,000 acres. 

Sweden is divided politically into 25 Provinces. The area of these 
Provinces and that of the largest four lakes is as follows: 



Provinces and lakes. 



Water. 



Total. 



Peitmit* 
age of 
water. 



City of Stockholm 

Rural district of Stockholm . 

Upsala 

Sodermanland 

Ostergotland 

Jonkoping 

Kronoberg 

IC ^In^ r 

Gotland 

Blekinge 

Christianstad 

Malmohus 

Halland 

Ooteborg and Bohus 

EUsborg , 

Skaraborg 

Vermland. 

Orebro 

Vestmanland 

Kopjparberg 

Oevfeborg 

Vestemorrland 

Jemtland 

Vesterbotten 

Norrbotten 

Lake Wenner 

Lake Wetter 

Lake Malar 

LakeH3elmar 



Acres, 

33,000 

1,826,000 

1,265,000 

1,541,000 

2,464,000 

2,623,000 

2,201,000 

2,708,000 

770,000 

716,000 

1,543,000 

1,170,000 

1,180,000 

1,210,000 

2,886,000 

1,995,000 

4,336,000 

2,062,000 

1,591,000 

6,978,000 

4,497,000 

5,962,000 

11,765,000 

13,732,000 

34,380,000 



Acres, 

2,000 

86,000 

48,000 

142,000 

266,000 

224,000 

248,000 

144,000 

10,000 

29,000 

53,000 

38,000 

37,000 

37,000 

260,000 

100,000 

439,000 

190,000 

79,000 

436,000 

378,000 

347,000 

972,000 

831,000 

1,605,000 

1,376,000 

460,000 

282,000 

122,000 



Total, Sweden. 



101,434,000 



9,336,000 



Acres. 

35,000 

1,912,000 

1,313,000 

1,683,000 

2,730,000 

2,847,000 

2,449,000 

2,852,000 

780,000 

745,000 

1,506,000 

1, 198, 000 

1,217,000 

1,247,000 

3,146,000 

2,095,000 

4,775,000 

2,258,000 

1,670,000 

7,414,000 

4,875,000 

6,309,000 

12,737,000 

14,563,000 

36,075,000 

2,249,000 



&7 
4.5 
8.7 

8.4 
9.7 
7.9 

lai 

&0 
1.3 
8.9 

a.8 

2.8 
8.0 
8.0 
8.8 

4.8 
9.2 

a7 

4.7 
fi.8 
7.8 
6.6 
7.6 
6.7 
6.6 



110,770,000 



8.4 



In this report the following terms will be used: Norrland (North- 
land), in northern Sweden, comprising the area north of the Dal 
River; central Sweden, the area south of the Dal River down to 
about 68^ north latitude, comprising the regions surroundinjg the 
Great Lakes; southern Sweden, the area south of 58^ north latitude* 
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Couricay of State Foroat Labontory. Stockholm. 
FIG. 2.— EXCEPTIONALLY FINE STAND OF PINE IN STATE FOREST. 
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CourtMV of State Forast Laboratory. Stockholm. 

FIG. 3.— TYPICAL PINE FOREST IN NORTHERN NORRLAND. 



FIG. 4.— SECTION OF SWEDISH PINE. 
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TOPOGRAPHICAL CONDITIONa 

The moimtainous districts in Sweden are found in the northwestern 
part, along the Norwegian border, and extend south to about 62® 
north latitude.^ This mountainous section is about 70 miles wide on 
the Swedish side. In the extreme northwestern comer this range 
(Kolen) attains its maximum heights, the highest, peak bein^ about 
7,000 feet above sea level. Fartner south tne mountains decrease 
in height. From these mountainous districts the country gradually 
slopes in an eastern and southeastern direction toward the ocean. 
Low ridges and hills covered with forests are found in the rest of 
northern Sweden and the landscape is very similar to that of Finland. 
The altitude of this part of the coimtry varies from 660 to 1,600 feet 
above sea level. 

In the coastal district the country is level. In central and southern 
Sweden the coimtry is rather imdulating and grows more and more 
level toward the south. In the extreme southern part of Sweden the 
landscape is very similar to that of Denmark. The only highlands 
foimd in southern and central Sweden are the regions south of the 
Great Lakes in the interior, which constitute a plateau ranging in 
height from 600 to 1,200 feet. In northern Sweden large swamps are 
found, amounting in certain sections to more than 40 per cent of the 
total area. « 

The following table shows the area of different kinds of land in 
Sweden and the proportion of each kind to the total land area in 
1915 and 1916: 



Kind of land. 


1915 


1916 


Acres. 


Percent. 


Acres. 


Percent. 


ColtiTmtedarees 


9,318,000 

3,905,000 

55,640,000 

33,271,000 


9.1 
3.8 

54.8 
32.8 


9,366,000 

3,073 000 

57,240,000 

31,765,000 


9.2 


Meadows. 


8.0 


Forests...... 


56.5 


Unproductive land 


31.3 






Total 


101,434,000 


100.0 


101,434,000 


100.0 







The mountainous areas of Sweden are not very extensive, and the 
unproductive areas consist largelv of marshes, peat bogs, etc. This 
unproductive area, no doubt, will be turned in time into forest land; 
and it is therefore of interest to consider the area of these peat bogs, 
etc^ in the various Provinces. The area of the peat bogs and swamj>s 
in Sweden has not been definitely computed, but in 1912 it was esti- 
mated by Dr. Hj. v. Feilitzen to be as follows: 



ProTlnoes. 



Rural district of Stockholm . 

UpsaJa 

ScxlemiaQland 

Ostergotland 

Jookoping 

KroDobeig 

f CftlmAr 

Gotland 

Blekinge ..../.... 

Ctarlstiaastad 

Halmobus 

Halland 

GoteborxaadBohus 

2092'— 21— ^ 



Acres. 



49,000 
111,000 
7^000 
198,000 
362,000 
310,000 
272,000 
74,000 
44,000 
160,000 
30,000 
99,000 
10,000 



Provinces. 



Elfsborg : 

Skaraborc. 

Vennfamd. 

Orebro 

Vestmanland 

Kopparberg 

Oevleborg 

Vestcmorrland 

Jemtland 

Vesterbotten 

Nonrbotten 

Total, Sweden 



Acres. 



209,000 
198,000 
242,000 
222,000 
148,000 
890,000 
598,000 
717,000 
1,483,000 

I 6,178,000 



12,682,000 
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18 SWEDISH LUBiBER INDUSTRY AND LUMBER EXPORT TBADB. 
CLIMATIC CONDITIONS. 

More than 15 per cent of the total area of Sweden is located north of 
the Arctic Circle, and in these sections of the country the climate is 
semi-Arctic. On account of the great distance from north to southi 
the climate necessarily varies a ^reat deal in the different parts of the 
country. In southern Sweden flie climate is mild. 

Sweden is benefited to a great extent by the Gulf Stream and has a 
much milder climate than many other coim tries in the same latitude. 
Tobacco, for instance, is ffrown as far north as 69® north latitude, and 
sugar beets are producea in quantities large enough to supply the 
entire population with this commodity. 

The mean annual temperature in the northern parts is below freez- 
ing point, while in the most favorable sections in southern Sweden it is 
about 45^ F. 

The following schedule gives the mean annual temperature (Fahr- 
enheit) in different latitudes in Sweden: 



Towna. 


Latitude. 


Temper- 
ature. 


Towns. 


Latitude. 


Temper- 
ature. 


Karesuando 


68 27 
63 49 
62 37 


e 

27 
36 

38 


Stodcholm 


e t 

50 21 
66 40 
55 42 


• 
42 


Umea ^. 


Kalmar 


45 


H^mosBTid ^ . 


I'Und. 


45 









The highest temperature in the summer is about the same all over 
Sweden or about 80® F. and the lowest temperature in the winter 
is 49® to 59® below zero in the northernmost part of the country and 
about 4® below zero in southern Sweden. 

Snow covers the groimd about a month and a half in southern 
Sweden and up to slx or seven months in northern Sweden. The 
lakes and rivers freeze in November and the ice melts 4 or 5 months 
later in southern Sweden and 5^ to 6^ months later in northern 
Sweden. 

The ocean usually does not freeze on the west, south, and southeast 
coasts, but the entire Baltic has frozen over in extremely cold 
winters. The Gulf of Bothnia always freezes north of the Aland 
Islands, but a channel for traffic from Stockholm to Abo, Finland, is 
kept open by ice breakers. The ports south of Stockholm may be 
frozen for a short time in the winter, but during recent years naviga- 
tion has been kept open almost the year round ly ice breakers. Trie 
Gulf of Bothnia generally freezes at the end of November; the ice 
breaks in the nortnem sections in the latter part of May or the begin- 
ning of June, and farther south during the month of May or sometimes 
at me end of April. 

The annual precipitation averages about 20 inches for the entire 
country and varies from about 17 inches in Norrland to 27 inches in 
the west coastal districts. 

INTERIOR WATERWAYS AND RAILROADS. 

About %\ per cent of the area of Sweden is occupied by rivers and 
lakes. From the mountainous districts in the northwest many im- 

Sortant rivers flow in a southeasterly direction, emptying into the 
fulf of Bothnia. The rivers in central and southern Sweden are geQ« 
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erally shorter and the majority of them either nm through the Great 
Lakes or originate in the highlands of southern Sweden, running south- 
west, south, or southeast. For the lumber industry thfi nvers in 
northern Sweden are the most important, as they afford excellent 
facilities for transporting logs. 

Fourteen of the most important rivers in Sweden drain 69 per cent 
of the total area. The largest 14 water systems, each draining more 
than 2,500,000 acres^ are as follows, accoiding to location from north 
to south: 



Water systems. 


Length. 


Drainage 
area. 


Water systems. 


I^ength. 


Drainage 
area. 


Rivers In Norland: 

Tomea. 


Miles. 
233 
208 
103 
191 
306 
237 
242 
190 


Aeret. 

6,178,000 

4,423,000 

8,227,000 

2,748,000 

2,8M,000 

6,508,000 

7,808,000 

6,573,000 


Rivers in Norrland— Contd. 
Lhingan , 


^file». 
168 
230 
283 


Aeret. 
8,163,000 
4, 802,000 


FftUv 


L]usnian. 


Lulea 


7,216,000 


Pitea. 


Water systems in central and 




Skelleftca 




tJmea 




5,510,000 
3830,000 
11,965 000 


Anfffrman 


Wetter-Motalastram ' 


TnST... 


W^TMfn^CKtA V 







In central Sweden there are several laige lakes, the most important 
of which are Wenner (1.376,000 acres), Wetter (469,000 acres). Malar 
(282,000 acres), and Hielmar (122,000 acres). In northern Sweden 
the lakes are fewer ana smaller than those in central Sweden. The 
following are the largest lakes in Norrland: Storsjon (111,000 acres), 
Tometresk (78,000 acres), Siljan (72,000 acree)^ and Homavan 
(65,000 acres). The Klar Kiver, which orimiates m Norway and is 
228 miles long, empties into Lake Wenner. The Qota River runs out 
of this lake and empties into the Cattegat River. The total length 
of the whole water system of the Gk)ta and Klar Rivers is 354 nmes. 

It is estimated in Sweden that about 3,500,000 horsepower can be 
harnessed before 1959. Up to the present time, about 1,000,000 
horsepower has been developed. Water power is of great importance 
to Swedish industries, because the country has practically no coal. 

Many of the waterways in Sweden have been improved to make 
them suitable for trainc; particularly in southern and central 
Sweden a network of canals has been constructed during the last 100 
years, and it is now possible for small boats and barges to pass from 
the west coast through central Sweden over to the east coast. The 
total length of all caniJs in Sweden was 779 miles in 1917. 

SeveriJ sluiced canals have been constructed, thereby enabling 
ships to pass up rivers where the traffic formerly was obstructed by 
waterfalls. 

The two principal canals in Sweden are TroUhatte and Oota. 
Trollhatte Canal, south of Wenner Lake in the Gk)ta River, is 52 miles 
long, 55 feet wide, and 14J feet deep. It was built by the Govern- 
ment at a cost of about $7,500,000. Ocean-going steamers can now 
gp up this canal to Lake Wenner and load at the imlls on the northern 
^ores of the lake. This is a verv important means of transportation 
for the lumber for export from these regions, and the average annual 
freight passing through this canal in the last few years nas been 
about 810,000 tons. The Gota Canal connects the two lakes, Wenner 
and Wetter, with the Baltic. It is 23 ) feet wide and 9} feet deep, and 
cost about $4,000,000. About 265,000 tons of freight were trans- 
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ported through this canal annually fax recent years. The average 
annual tonni^e passuig through the principal 10 canals in Sweden 
has amounted to 3,770^000 tons in recent years. 

On the larger lakes in Sweden there is a heavy steamship traffic, 
which is concentrated mainly on the lakes in the central and southern 
parts of the coimtry. 

The railroad system covers mainlv central and southern Sweden, 
where the largest part of the population is located and where the 
principal factories and industries are established. The total length 
of the Swedish railroads was 9,368 miles in 1917, of which the Grov- 
emment owned lines 3,268 miles in length. In northern Sweden an 
electric railroad, which has been in operation for a considerable*time, 
is engaged in the transportation of iron ore to the ports in Norway 
and Sweden. Sweden nas more railroad mileage m proportion to 
the population than any other country in Europe. 

The railroads play an important part in the lumber-export trade, 
particularly for many interior sawmills in southern Sweden. In 
this part of the coxmtiv the floating facilities are unsatisfactory and 
the transportation of logs and lumber is carried on almost exclu- 
sively by the railroads. 

The railroad system in northern Sweden has not been very satis- 
factory, but new lines are under construction that will provide for 
better communication between the coast cities. An inland railroad 
also has been started, which will open up considerable forest areas 
for exploitation. In coimection with this railroad construction, the 
Government is contemplating a more extensive colonization of this 
northern region. 

INDUSTRIES. 

The following figures (the latest available) show the number of 
persons in Sweden engaged in various occupations in 1910: 

Persons. 

Agriculture and cattle raising 2, 233, 000 

Fishing 39, 000 

Forest operations 94, 000 

Industry and mining 1, 532, 000 

Commerce and transportation 579, 000 

OUier occupations 1, 045, 000 

Total 5,522,000 

Agriculture is thus the principal activity in Sweden, although a 
comparatively small area is under cultivation. The value oi the 
crops in 1917 was about $407,000,000 and in 1913 $230,000,000. 

Cattle raising and dairying are important branches of agricultural 
activities. Almough Sweden is an important producer of grain and 
foodstuffs, it is to a great extent dependent on the imports of these 
commodities from foreign coimtries. 

Besides agriculture, me chief natural resources are the forests and 
the mineral deposits which, together with the waterfalls, constitute 
the principal oases of Sweden's economic activities. Only very 
limited quantities of coal are mined and there are no oil wells in the 
country. 

Next to the agricultural activities, the lumber, pulp, and paper in- 
dustries are tiie most important in Sweden and play a particularly 
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important part in Swedish export trade. These industries will be 
described in detail later in this report. 

Mining is one of the oldest industries in Sweden, dating back more 
than 700 years. In the seventeenth and eighteenth centuries Swe- 
den was the lai^gest producer in the world of iron and copper. The 
Swedish iron mines are world famous, and the country also possesses 
copper, silver, zinc, and other metals. The value of the production 
of iron ore in 1917 was $22,500,000, and in 1911-1915, $13,900,000. 
The total value of the production of other minerals in 1917 was 
$3,900,000 and in 1911-1915 $1,100,000. 

Sweden also has important metal-working industries, in which 
iron and steel products play the most important part. 

Shipbuilding, machine works (sawmill and pulp-mill machinery is 
a specialtv), and a number of other activities along these lines have 
developed very rapidly during the last half century. 

The factory districts are located mainly in central and southern 
Sweden, where there is access to water power. The following table 
shows the value of production in different Swedish industries in 1913, 
1915, and 1916: 



Industries. 



1913 



1915 



1916 



Mining and metal products 

Peat, ooal, stone, glass, cement, and other products 

Lumber products 

Pulp ana paper products , 

Foodstuffs 

TextUe products 

Leather and rubber products 

Chemlcalproducts 

Light and power plants 

Total 



$11 



100 

r«0 
ilOO 

100 
100 
IlOO 
lOO 

7t>i],ilOO 
milJvilOO 



1189,500,000 
34,100,000 
75,000,000 
70,800,000 
193,800,000 
67,500,000 
51,200,000 
39,400,000 
16,300,000 



$297,600,000 
28,800,000 
109,300,000 
118,300,000 
233,300,000 
87,700,000 
57,900,000 
58,000,000 
21,400,000 



679,700,000 



727,600,000 



1,012,300,000 



MERCHANT MARINE AND COMMERCE. 

The latest statistics, for January 1, 1919. give the Swedish mer- 
chant marine as follows; 1,079 sailing vessels, of 124,372 gross tons, 
and 1,605 steam and motor vessels, of 925,084 gross tons — a total of 
2,684 vessels, of 1,049,456 ^oss tons. 

Shipbuilding has grown mainly since the war started, and energetic 
steps are being taken by the Swedish shipowners to build up an ade- 
(juate merchant marine, because it is reahzed what a great advantage 
it would be for the Swedish exporters to depend upon native-owned 
ships. (See chapter on Shipping.) 

Nearly all the ports of Sweden are safe and well protected by is- 
lands. In the Gulf of Bothnia the tide is almost insignificant, and 
this circumstance greatlv contributes to the favorable port condi- 
tions on the east coast oi Sweden. 

Until recently there have been no free ports in Sweden. Such 
free ports, however, are now being instituted at Malmo and Stock- 
holm, and one is contemplated at Goteborg, mainly with the view of 
obtaining the transit trade to Russia after conditions have become 
settled in that country. 

The western, southern, and southeastern coasts of Sweden are 
open the year round to navigation; but the other coastal districts of 
Sweden are handicapped by ice during the winter. 
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The following table gives the values of exports and imports of 
Sweden from 1905 to 1917, exdusive of the values of unwrought 
gold, silver, and coin: 



Years. 



1906 

1906 


$153,781,000 
171,076,000 
180,580,000 


1907 


1908 


160,132,000 


1909 


164,445,000 
179,349,000 


1910 


1911 


185,040,000 



Imports. 



Exports. 



1120,657,000 
135,047,000 
140,610,000 
130,180,000 
126,758,000 
158,885,000 
177,828,000 



Years. 



Imports. 



1912.. ^ $209,816,000 

1913 1 226,872,000 



1914.. 
1915. 
1916. 
1917. 



194,543,000 
806,191,000 
305,186,000 
203,397,000 



Exports. 



$203,806,000 
219,O«0,OOO 
206,991,000 
352,786,000 
417,100,000 
361,679,000 




Flo. 6.— Exports from Sweden in 1913, by groups of artkdes. 

The principal commodities imported are grain, coffee, tobacco, and 
other foodstuffs; cotton and other raw materials for textile products; 
textiles, hides, lubricants, petroleum, rubber, dyestuffs, machinery, 
and large quantities of coal and coke. 

The principal conmiodities exported are lumber and lumber prod- 
ucts, pulp, paper, ore (mainly iron ore), metal and metal products, 
dairy products, matches, and stone for building and paving purposes. 
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POPULATION AND PRINCIPAL CTTIEa 

The population of Sweden on December 31, 1917. is given as about 
5,800,000. The density of population for the wnole country was 
33^ inhabitants per square mile. The population varies from 200 
to 250 inhabitants per square mile in the more thickly settled districts 
to only 5 to 7 inhabitants per square mile in the northernmost Prov- 
inces. • • 

Besides about 25,000 Finns and 7,000 Lapps, who live in the 
northern districts of the country, there are about 40,000 inhabitants 
of other foreign nationalities and the remainder of the population 
(5,728,000) are Swedes. The Swedes belong to the Scanoinavian 
branch of the Germanic race and are closely relat-ed to the Norwe- 
gians, Danes, and the Swedish-speaking people in Finland. 

The language spoken is Swedish, whicn closely resembles Norwe- 
gian and Danish. In the northernmost districts of the country 
Finnish is spoken to some extent among the population along thie 
Finnish boraer. 

The emigration, particularly to the United States, has been con- 
siderable dining the last half century. It is estimated that 700,000 
Swedes now live in the United States. 

The capital of Sweden is Stockholm, on the eastern coast, with 
approximately 413,000 inhabitants. Goteborg (197.000 inhabitants) 
is situated on" the west coast and is the most important shipping port 
in Sweden. Malmo (113,000 inhabitants), on the southeastern coast, 
is important as the transfer point between Sweden and Denmark. 
Norrkoping (58,000 inhabitants), south of Stockholm, is a factory 
and shipping point. Helsingborg (45,000 inhabitants) is an inapor- 
tant shipping and factory district on the southeastern coast of Swe- ^ 
den, soutn of Goteborg. Gevle (37,000 inhabitants) is an important 
lumber-shipping port north of Stockholm on the Gulf of Kothnia. 
Orebro (35,000 inhabitants) is a railroad center in central Sweden. 
EskUstuna (31,000 inhabitants) is an important factory town in cen- 
tral Sweden, west of Stockholm. 

The most important lumber-shipping ports in Norrland are Sunds- 
vall (17,000 inhabitants), which is located in central Norrland, and 
Hemosand (10,000 inhabitants), located north of Sundsvall. 

MONEY, WEIGHTS, AND MEASURES. 

The Swedish monetary unit is the crown (krona, abbreviated kr.), 
which is divided into 100 ore. The monetary system is the same as 
that of Norway and Denmark. The par value of the crown in 
United States currency is $0.26799, and the equivalent of one dollar 
is thus 3.73148 crowns. The standard of value is gold. 

The metric system of weights and measures is obligatory by law. 
In the lumber trade English measurements are usually employed. 
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PART I.— FOREST RESOURCES AND LOGGING AND FLOATING 

OPERATIONa 



FOREST RESOURCES. 

Climate and soil combined make Sweden a typical forest coimtry. 
Beforb the first settlers came the comitry was practically covered 
with forests. It was difficult for these settlers to clear the land, and 
imtil a few decades ago the people in the most remote parts of Sweden 
burned large areas of forest lands so as to clear them for cultivation. 

Of the total area of Sweden, including inland water, about 
57,000,000 acres^ or 51 per cent, constitute productive forests. 
With the exception of Finland, Sweden has the largest p>ercentage 
of productive forest land in Europe, where the average is 33 per cent. 
Sweden has approximately 960 acres of productive forest land per 
100 inhabitants, and in this respect also it is ahead of the other 
Eluropean countries, except Finland; the average for Europe is 183 
acres. 

The productive forest area of the European countries, exclusive of 
Sweden, Norway, and Finland, is as follows, according to statistics 
compiled by G. Sundbai^, a Swedish forest expert: 



Countries. 



European Russia. 

Ocnnany 

Austria 

France 

Bungiary 

Spain 

Turkey 

Italy 

Bulgaria 

Rumania 



Productive 
forest land. 



Percent- 
age of 
total area. 



Acre*. 
485,035,000 
34,585,000 
24,161,000 
23,529,000 
22,377,000 
20,964,000 
10,625,000 
10,260,000 
6,400,000 
6,689,000 



40.4 
26.2 
82.6 
17.8 
27.9 
16.8 
23.4 
14.6 
27.0 
17.6 



Countries. 



Bosnia and Herzegovina 

Serbia 

United Kingdom 

Switterland. 

Greece 

Portugal 

Belgium 

Denmark 

Netherlands 

Luxemburg 



Productive 
forest land. 



Percent- 
age of 
totalarea. 



Act €9, 

6,622,000 

3,707,000 

2,871,000 

2,116,000 

2,100,000 

1,557,000 

1,286,000 

099,000 

635,000 

190,000 



4&5 
81.3 

8.7 
21.3 
12.7 

7.1 
17.7 

7.4 

7.9 
29.7 



The following table shows the forest area in each Swedish Province, 
together with the percentage of productive forest land of each Prov- 
ince in proportion to the total area of productive forest land in 
Sweden m 1915 and 1916, according to the Statistisk Arsbok (Sta- 
tistical Yearbook) of Sweden for 1918 and 1919: 



Provinces. 



City of Stockholm 

Rural district of Stockholm 

Upsala 

Sodermanland 

Ostergotland 

JonkoPing 

Kronooerg , 

24 



1915 



Productive 
forest area. 



Percent- 
age of 
total area 
of pro- 
ductive 
forests. 



Aerea. 
16,000 

1,136,000 
695,000 
096,000 

1,647,000 

1,490,000 
950,000 



2,0 
1.2 
1.8 
2.8 
2.7 
1.7 



1916 



Productive 
forest area. 



Acret. 

17,000 
1,158,000 
709,000 
998,000 
1,561,000 
1 512 000 
1,052,000 



Percent- 
age of 
total area 
of pro- 
ductive 
forests. 



2.0 
1.2 
1.7 
2.7 
2.0 
1.8 
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Provliio68. 



1915 



Productive 
forest area. 



Percent- 
age of 

total area 
of pcp- 
duotive 
forests. 



1916 



Productive 
forest area. 



Percent- 
age of 
total area 
of pro- 
ductive 
forests. 



Kalmar... - 

Gotland ".."..*... 

Blekinge 

Chiistianstad 

Malmohus 

HaUand. 

Ooteborgand Bobus. 

Elfsbcfg 

SkaraboK. 

Vennland. 

Orebro 

Vestmanland 

Kbpparberg 

Oevieborg 

Vestemorrland. 

tantland 

Vesterbotten 

Nonrbotten. 



Aeret. 

1,C71,000 

384,000 

357,000 

643,000 

141,000 

346,000 

416,000 

1,853,000 

767,000 

3,383,000 

1,333,000 

912,000 

6,114,000 

3,669,000 

4,706,000 

7,308,000 

7,410,000 

8,419,000 



3.0 
0.7 
0.6 
1.1 
0.3 
0.6 
0.7 
3.3 
1.4 
6.0 
2.4 
1.6 
9.2 
6.6 
8.5 
13.3 
13.4 
15.1 



Aerei. 

1,697,000 

391,000 

370,000 

647,000 

143,000 

368,000 

418,000 

1,926,000 

793,000 

3,385,000 

1,371,000 

932,000 

6,133,000 

3,663,000 

5,054,000 

7,910,000 

7,503,000 

8,529,000 



3.0 
0.7 
0.6 
1.1 
0.3 
0.6 
0.7 
8.4 
1.4 
5.9 
2.4 
1.6 
9.0 
6.4 
8.8 
13.9 
13.2 
15.0 



Total I 55,640,000 



100.0 



57,240,000 



100.0 



About 66 per cent of the productive forest land in Sweden is lo- 
cated in the district of Norrland and Dalecarlia (the district adjacent 
to the Dal River). In this part of Sweden, however, approximately 
17,000,000 acres of land are located above the timber limit, and Norr- 
land also contains a large percentage of unproductive land, such as 
fiwamps, marshes, etc., so tnat the productive forest area in propor- 
tion to the total area is not very large in this part of the coxmtry. 
The Provinces having the largest area of productive forests in pro- 
portion to their totfd area are Vennland, Kopparbeig, Gevleboi^, 
and Vestemorrland. The southernmost rrovmces of Sweden are 
now but sparsely forested, because the forests that once covered 
these areas have been cut out during the last few centuries in order 
that the land might be used for agricultural purposes. 

rOEEST REGIONS. 

As a consequence of the different climatic conditions m northern 
and southern Sweden, the forest regions differ widely in character. 
Tte majority of the forest lands in Sweden will always be best suited 
for forestry^ as the soil is often imf avorable for agricultural purposes, 
These conditions apply especially to the northern Provinces. About 
85 to 90 per cent of the stands in the Swedish forests constitute conif- 
erous species and 10 to 15 per cent broad-leafed. 

The owedish forests may be divided into three distinct forest regions. 
The north Baltic coniferous rerion covers the territory north of a line 
from tlie north shore of Lake W enner to a point about 50 miles north 
of the Dal Kiver; in other words, practically the entire territory of 
Norrland and the district of Dalecarlia. The south Baltic coniferous 
region starts inmiediately south of the north Baltic coniferous region 
and covers southern Sweden with the exception of the southernmost 
parts; namely, Skane and part of the Provmces of Halland and Ble- 
kii^e. The Central European beech region covers the extreme south 
of Sweden. 
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NOBTH BALTIC CONIFEBOUS REGION. 



The productive forest area of the north Baltic coniferous region 
comprises approximately 36,800,000 acres. Except in the southern 
part, where tne mining mdustry was developed more than 700 years 
ago, using large Quantities of charcoal for smelting ore, this region 
was not exploited for forest products until about 100 years ago. 
The exportation of forest products started on a large scale about 1850 
to 1860, and the present development of the forests in these regions 
dates from this time. 




Suftfyoffor^i^tf ^n^ Oornf&fc Comfrut^^.^ 



Fio. 6.— ScandinaviaD forest regions. 

At present nearly all the privately owned forests in this part of 
Sweden have been exploited. Only a few stands of virgin forests in 
private ownership are left. The State forests, however, which are 
verv extensive in this part of Sweden, have not been much developed 
and consequently contain considerable overmature stands, lliese 
virgin forests are found in the less accessible interior districts; the 
coastal regions were the first to be exploited. 

The northern parts of Sweden are sparsely populated, and the 
domestic consumption of wood, in these regions, is therefore much 
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smaller than in other parts of Sweden. Consequently the northern 
Baltic coniferous region in Sweden must have large quantities of 
wood avtdlable for export, and the ports in Norrland north of the 
mouth of the Dal River exported before the war about 75 per cent of 
the total quantity of lumber shipped from Sweden. Whatever hap- 

Sens in the line of agricultural development in the rest of Sweden, 
Forrland will always oe primarily a timber-producing section. 

The birch-forest region is foimd on the slopes of the moimtains, 
along the Norwegian border. A few other broad-leafed species grow 
in these r^ons. but their importance is very smaU outside oi fur- 
nishing fud^^f or local use. The growth of the trees in the moimtain- 
ous regions is scrubby, and these regions are of no importtmce to the 
.logging operations, because the stands are scattered and the logging 
facuities are usually imsatisfactonr. Birch does not play an impor- 
tant part in the lumber-export inaustry of northern Sweden and con- 
sequently will not be considered in this report. 

Below the birch rerion the coniferous species grow over almost all 
the rest of the north^altic coniferous region, the only interruptions 
being swamps, cultivated areas, and inland water. The cultivated 
areas are not very large in this part of Sweden, and there are also 
comparatively few lakes. 

There are only two species of coniferous trees; namely, pine {Pinus 
sylvestris) and spruce (Picea excdsa). 

Pine and spruce are foimd in both clear and mixed stands. In 
some regions considerable birch is found mixed with pine and spruce. 
Clear stands of spruce are foimd principally on calcareous soil m the 
Province of Jemtland, certain sections of Vestemorrland and Vester- 
botten, and some coastal districts. The districts adjacent to the 
Angefmann River have extensive clear spruce stands. In the interior 
southern parts of Norrland there are also extensive clear stands of 
spruce, rine is the predominant species all over these regions ex- 
cept in the districts mentioned. 

Of broad-leafed species there are aspen (Popuhis tremvla), alder 
{Alrms incana and Alnus glviinosa), basswood {TUia europxa), maple 
{Acer plaianoides)^ and a few other species. These species, however, 
are of no importance and are seldom foimd except scattered among 
the coniferous stands. Occasionally some small broad-leafed stands 
may be found along the rivers. 

SOUTH BALTIC CONIFEROUS REGION. 

Except on small areas of State-owned forest lands, there are prac- 
ticallv no virgin forests left in the south Baltic coniferous region. 
The forests are all adjacent to the most densely populated sections of 
the country and have been exploited for hundreds of years. 

Besides pine and spruce, there are small stands of oak (Quercas 
rohur)j but these stands are so small that they are not even sufficient 
to cover the local demand. 

Other broad-leafed species are ash (^Fraiirms excdsior) and elm 
( Ulmus montana), besides birch and the broad-leafed species growing 
in the north Baltic coniferous region. 

CENTRAX EUROPEAN BEECH REGION. 

The Swedish forests in the central European beech region are to a 
lai^e extent planted. Beech {Fagus sylvatica) and oak constitute the 
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principal species of broad-leafed trees in this re^on, but the stands 
are not very important. Some limited stands oipine and spruce. are 
also found, the spruce being planted. The forests in the Central 
European oeech region and the south Baltic coniferous region were 
first exploited for exports of forest products during the Middle Ages. 
At that time the forests in western continental Europe had been 
badly cut out and these countries had to obtain their supply of 
lumber and timber from other parts of Europe. The forests in 
southern and central Sweden were extensively cut to furnish firewood, 
ship timber, and lumber. Considerable quantities of oak were cut, 
especially in the coastal regions. Large areas also were burned over, 
and to-day these areas are still to a large extent bare of forests. 

With the growing population in southern and central Sweden, the 
capacity of these regions to supply forest products for export dimin- 
ished and they now consume locally the largest part oi their pro- 
duction of wood, although they prooably produce larger quantities 
of wood than the north Baltic coniferous region. 

To the lumber export trade, the north Baltic coniferous region is 
therefore of principal interest, and it will be given special attention 
in this report. 

SPECIES. 
PINE. 

Pine (Pinus sylvestris) ^ grows best on dry, sandy soil and is found 
up to an altitude of 1,300 feet in the northern part of Sweden. The 
timber limit is increased to about 2,950 feet at 62° north latitude. 
Another species of pine (Pinus montana uncinata) grows only ia the 
southeastern coastal regions and b of little importance to the lumber 
industry. 

Of Pinus sylvestris there are two varieties, Pinus sylvestris lappon- 
ica and Pinus sylvestris septentrionalis. For practical purposes it 
may be said that the lapponica variety grows in the north Baltic 
coniferous region and the septentrionalis variety is found in the 
south Baltic coniferous region. The principal distinguishing quali- 
ties of these two varieties are as follows: 

Lapponica variety,— The needles are short and wide; they average 
in length, ^ to 1|^ inches. The shape of the crown is cylindrical 
and the branches are short. The color of the bark is yellowish red 
and it is thinner than that of the sej^tentrionalis variety. The wood 
ia dense and of a reddish color, showmg a larger percentage of heart 
than is possessed by the septentrionalis variety. It is supposed that 
the lapponica variety has come in from eastern Europe. The diflFei> 
ence in the quality of the wood between these two varieties may be 
attributed to the location and the climate. 

Septentrionalis variety. — ^The needles are l^J to 2^ inches long and 
are narrow. The shape of the crown is pyramidical. The bark is 
darker and thicker than that of the pine growing in the north Baltic 
coniferous rerion. This variety of pine probably came into Sweden 
from central Europe, because it shows many of the qualities of the 
pine in those regions. 

The average height of the pine tree in different parts of Sweden is 
as follows: mrrbotten, 56 to 59 feet; Norrland, 59 to 66 feet; central 

1 North European pine is called redwood in the European markets. 
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and southern Sweden, 66 feet. The maximum height of any pine 
tree recorded in Sweden is 108 feet. 

The pine grows most rapidly in height during the period from 20 
to 50 years of age. At the age of 120 to 150 years the growth in 
height stops. Pme trees may occasionally be found from 300 to 500 
years old, but this is very imusual. Trees more than 36 inches in 
diameter at breast height are seldom or never seen. 

The following figures compiled by Forester Ortenblad, of the 
Swedish Forest Service, show the diameter at breast height of pine 
70 years old in the diflFerent parts of Norrland and Dalecarfia: Vester- 
botten, 7ii inches; Jemtland, 8f| inches; Vestemorrland, 8^ inches; 
Gevleborg, 8i^ inches ; Kopparberg, 7W inches. In southern Sweden 
the growth of the trees is much quicker. At the age of 140 to 200 
years pine has a diameter at breast height of approximately 12} 
mches. 

The average age of maturity of pine stands (based on the age at 
which suitable saw-log dimensions can be obtained) is as follows in 
diflFerent parts of the coimtry: Southern Sweden, 80 to 90 years; 
central Sweden and southern Norrland, 90 to 120 years; central Norr- 
land and northern Norrland, 120 to 180 years. 

The pine has a tap-root system that extends far down into the 
groimd and makes the tree resistant to wind and fire. The stands are 
not so dense as those of the forests commonly seen in the United 
States, and in open stands the branches are heavier and more num- 
erous than in denser stands. The pine growing near the coast and 
in the higher altitudes is lower and more oranched. 

The taper of the pine may be 1 inch in 10 feet in the best stands, 
but in the mountamous districts and near the coast the taper is 
greater. 

The taper of pine and spruce is given as follows, covering stands in 
central Sweden and soutnem Norrland: Average stand — 1 inch in 
8 feet for first 22 feet from groimd, then 1 inch in 6 feet; average good 
stand — 1 inch in 10 feet for first 26 feet from groimd, then 1 men in 
8 feet; poor stands (coast and mountain pine and spruce) — 1 inch in 
6 feet for first 18 feet from ground, then 1 inch in 4 feet. 

The thickness of the bark in trees of different diameters in central 
Sweden is as follows: 



Diameter at 41 feet 


Tnickness 


from ground. 


ofbark. 


Inches. 


Incha. 


lU 




lUtoSfl 
8Hto&( 


n 


Mto7H 
711 to 9.) 


ll 


mtoU 1 
11 ItolM 
IM to 15H 




15Htol7H 


4i 


17H to 19H 

19ttup. 


HI 


HI 



On an average the bark constitutes from 6 to 12 per cent of the 
cubical contents of the tree, but it may represent as much as 22 per 
cent. 
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The pine in Sweden is generally of a very dense and solid growth: 
the farther north the tree the more close-grained is the wood. In 
the extreme north the growth may be so dense that the annual rin^ 
can not be seen by the naked eye. On an average, the growth in 
Norrland may show from 12 to 15 rings per inch. The climate in 
southern Sweden is mild and the growth is much quicker. Large 
stands are found on watery land, where the growth of the pine is very 
similar to its growth in southeastern Finland. The texture is spongy. 
The pine in southern Sweden may have a growth of 6 to 8 annual 
rings per inch. Pine in northern Sweden snows a large percentage 
of neart and is of a reddish color; but the percentage of sapwood 
increases the farther south the tree grows. In southern Sweden the 
wood is almost white. 

Pine contains from 2.5 to 5 per cent of resin in the sapwood and 
from 1 1 to 23 per cent of resin in the heartwood. The weight of pine, 
air dry, is given as 36 pounds to the cubic foot by Prof. Wijkander. 
The weight of a cubic foot of pine is estimated at 51.7 poimds, green, 
and at 31.9 pounds, absolutely dry. The shipping weight is com- 
puted at 46.7 pounds per cubic foot in the general trade. 

Pine is essentially a construction material of excellent qualities. 
Practically the only defect is the knots, but these, though numerous, 
are usually smaD, solid, and firmly incased in the wood. Pine is not 
so hard as Douglas fir and southern yellow pine in the United States, 
but is considerably harder than the pine m central Europe. It is 
easily worked with tools and does not warp or check. On account 
of the resin cont«^nt pine has very good lasting qualities. This wood is 
not well adapted for interior finish, partly because it does not show 
any decorative grain, and the knots make painting neceesar^r when the 
wood is used for such purposes. Nevertheless, it is extensively used 
for joinerv, but spruce is believed to be more suitable, though it has 
some of the same defects. The pine in Sweden is supposed to be less 
knotty than the pine in Norway and Finland, but otherwise there is 
very httle difference in the qualitv of the wood in the three coimtries. 
The distinction made in the lumber-export trade between pine from 
Norway, Finland, and Sweden is due largely to differences in manu- 
facturing and grading and not to differences in quality. 

The pine in Sweden may be compared with the Norway pine 
(Pinus resinosa) of the Lake regions of the United States, butv^it is 
believed that Swedish pine has superior qualities as a construction 
wood because it is more close-grained. 

The best stands of pine are found in the interior districts of central 
and southern Norrland and of DaJecarlia. 

Particularly in Norrland, considerable quantities of dead pine tim- 
ber are foimd.. These trees have only the heartwood left, the sap- 
wood having decayed. They have been standing for centuries; some 
have been seen in Norrland oearing the inscription of the year 1704. 
The supply is rapidly being cut out in accordance with the accepted 
principles of rational cutting. Probably in 10 years this class of 
timber will not be found m Sweden in large Quantities. Tlus 
timber is called '^torrac" in the international lumDer trade. The 
lumber sawn from these trees has special lasting qualities and is there- 
fore used extensively for construction purposes such as docks, etc. 
Its quality is very poor, and it is classified as cull lumber. 
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SPBtrOB. 



Spruce (Picea exceha) ,* it is believed, came into Sweden from eastern 
Europe. The best spruce stands are f oimd on calcareous soil, and this 
species prefers moisture, but can not endure the heat as well as the 
pme and is more exactingin its requirements regarding climate and soil. 

TTiere is only one native species of spruce in Sweden; a great 
many foreign species of spruce have been planted, but they do not 
play any important part in the lumber-export industry. 

The average height of spruce at the ages of 100 and 200 years in 
the different parts of Norrland and Dalecarlia is seen from the fol- 
lowing table: 



Districts. 


100 years. 


200 years. 


Districts. 


100 years. 


200 years. 


Norrbottao 


Ft. In. 
46 10 
55 9 
55 9 


Ft. In. 
60 
68 6 
68 6 


VAstArnnrrlftnd 


Ft. In. 
57 9 
60 0' 
68 


Ft. In. 
71 


V«8terbotten 


Gevleborg 


75 6 


J«mtlfirv1 


Kopparberg 


72 









The maximum height of spruce in the various parts of Norrland 
is as follows: Gevleborg, 102 feet 6 inches; Vestemorrland, 95 feet; 
Jemtland, 92 feet; Norrbotten, 85 feet. 

The diameter of spruce at breast height at the age of 80 years is 
as follows in the different districts of Norrland and Dalecarlia, accord- 
ing to Forester Ortenblad: Vesterbotten, 6f| inches; Jemtland, 7|^ 
inches; Vestemorrland, 7^ inches; Gevelborg, 8if inches; Koppar- 
^rg> ^a inches. The average for Norrland at dmerent ages is as 
follows: 30 years, l^ inches; 40 years, 2^ inches; 50 years, 3fi 
inches ; 60 years, 4^ mches ; 70 years, 5^ inches ; 80 years, 6|i inches ; 
90 years, 7|i inches; 100 years, S^ inches; 110 years, 8U inches; 120 
years, 9^^ mches; 130 years, 9f| mches; 140 years, 10|f inches; 150 
years, 10||^ inches. 

The growth of the spruce in southern Sweden is more rapid. ' The 
age of maturity of the spruce trees (based on the age when the tree 
yields suitable dimensions for saw logs) is somewhat earlier than that 
of pine. Spruce is often liable to decay, and it has been necessary 
in many parts of the country to cut spruce before the age of 80 years, 
when this rot generally begms. 

The root system does not extend very de^eply into the eroimdand 
is partly exposed above groimd. Spruce is tnerefore liable to suffer 
from winds and ferest fires. 

The best stands of spruce are found in central Norrland. In dense 
stands the bole is perfectly straight, and there are fewer branches than 
when the spruce grows in the moimtainous districts and near the coast. 
The bark is smooth and is of a dark grayish color. 

• North European sprooe is called whltewood in the European markets. 
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The thickness of the bark in trees of different diameters is shown 
in the following table: 



Diameter at 4( feet 
from ground. 



Thickness 
of bark. 



If! 

3||tO 5U 
5||tO 7|t 

•HtollS 

111} to 13a 

13|} to 15H 
15H to 17H 
17H to 19H 



Inches. 



H 
i 



The needles are twenty-five sixty-fourths to fifty sixty-fourths 
inch long, and are dark green. The wood is white and of a solid 
and dense growth. Spruce has more knots than pipe, but the knots 
are smaller and are firmly incased in the wood. Their light grayish 
color is not conspicuous. The wood contains only a very small 
percentage of resm, and is therefore liable to decay. The weight 
IS ^ven oy Prof. Wijkander as 30 pounds per cubic foot, air-dry, 
while 48.4 pounds and 27.5 pounds are given by scientists as the 
weight of spruce, green and absolutely dry, respectively. The rail- 
roads figure the weight of spruce at 46.7 poimds per cubic foot, or 
the same as pine, but the spruce is actually lighter. Spruce bark 
contains from 5 to 18 per cent of tannic acid. ^ The fibers are longer, 
but not so strong as the fibers of pine. The high percentage of cellu- 
lose in this wood and the small percentage of resin make at an ideal 
raw material for pulp, and spruce pulp is very soft and elastic. 

The physical properties of spruce (breaking strength, hardness, 
etc.) are not so good as those of pine, and it is^ therefore, not so adapt- 
able for ordinary construction purposes. Its inferiority in lasting 
qualities restricts the use of this wood to purposes where it is not 
exposed to the dements. It is easily worked with tools, does not 
warp or check, and has many desiraole qualities for interior finish 
and joinery. It has the same defects, however, as pine, such as 
knots and lack of decorative grain, and it is thereiore generally 

{)ainted when used for interior finish. It is an ideal aiiook material 
or boxes to be used as food containers, because the wood has neither 
taste nor smell. 

The spruce in Sweden has a great many of the same qualities as 
the Sitka spruce on the Pacific Coast of tne United States, but the 
small percentage of clears and the limited dimensions obtainable 
make the Swedish wood less useful than the American. 

PHYSICAL PBOPBRTIES OF PINE AND SPRUCE. 

The testing of the physical properties of wood has not been devel- 
oped to such an extent in Europe as it has in the United States. 
In northern Europe few tests have been made, and little attention is 
paid to this important question. 

A test of Swedish pine made in 1897 by Prof. A\ig. Wijkander, in 
Grotebor^, has been submitted to the Forest Products Laboratory at 
Madison, Wis., with a view to obtaining a comparative statement 
of the physical properties of Swedish and American pines. TTie 
accompanying taole, prepared by the Forest Service, gives data for 
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comparing various American coniferous species with Swedish pine 
and spruce. Sources of the data and explanations of tests are 
indicated. The values for air-dry material of the American species 
are inserted for comparison with those of the Swedish species, for 
which values based on tests of green material are not available. 
Intercomparisons of American species should be based principally 
on the values for green material. 

In making coinparisons from this table it should be remembered 
that the material of any species is variable and that the species 
averaging highest will yield some material poorer than the average 
of a species that appears to be considerably inferior. Conversely, 
the species averaging lowest in a property will furnish some material 
better in that property than the average and much better than the 
poorer material of a species that is, in general, much superior. Conse- 
quently, too much importance should not be attached to relatively 
small differences shown by the data. 

The practical importance of this table must necessarily be limited. 
as it must be remembered that these tests were based on clear wood 
and that only a very small percentage of such clear stock is f oimd in 
Sweden. The tests seem to indicate that clear Swedish pine and 
spruce in most respects have mechanical properties only sUghtly 
inferior to those of the best American coniferous woods. 

Comparison op Various American Coniferous SpEass wrra Swedish Pinb 
AND Spruce. Results of Tests on Small Clear Specimbns.<> 



species.^ 



Common names. 



Botanical names. 



Number 
octrees 
repre- 
sented 

in tests. 



Seasoning 
condition 
(see notes e 
, andd.) 



Weight 

percnUc 

foot. 



SWEDISH SPECIES. C 



Pine 

Spruce 

AMERICAN SPEdES.' 

Douglas fir 



Pinus syhrestris. 
Pioeaexoelsa 



Air dry. 
do.. 



Western hemlock 

Western larch 

Long-leaf pine 

Short-leafpine 

Sugar pine 

Western white pine. . 
Western y^low pine. 

White pine 

Redspmce 

White spruce 

Sitka spruce 



Pseudotsuga taxif olia. . 
Tsuga heterophylla. . . . 

Larix ocddentaUs 

Pinus pahistris 

Pinus echinata 

Pinus lambertiana 

Pinus monticola 

Pinus ponderosa 

Pinus strobus 

Picearubens , 

Picea canadensis 

Picea sitchensis 



rOreen... 
1 Air dry. 
'Green. . . 
1 Air dry. 
lOreen... 
lAirdry. 
[Green... 
lAirdry. 
[Green... 
lAirdry. 
[Green... 
lAirdry. 
[Green... 
Air dry. 
[Green... 
Air dry. 
[Green... 
^Alrdry. 
'Green... 
^Airdry. 
fGreen. . . 
i Air dry. 



Pounds, 
36 
30 

38 
34 
40 
20 
46 
66 
48 
42 
60 
38 
51 
26 
36 
27 
46 
26 
37 
25 
32 
28 
32 
27 



a Compiled by Forest Products Laboratory, Forest Servioe, U. S. Department of Agriculture, Novem- 

b Nomenclature of the American species follows United States Forest Service Bulletin 17, Check List of 
the Forest Sw^dce Trees of the United SUtes. 

eFrom Untersachung der Festiekeits-Eigenschaften Schwedlscher Holtarten by Aug. W^kander. 
Tests made on air-dry material at about 12.4 per cent moisture. Bending specimens approximately 4 by 
4 by 64 inches (10 by 10 cm. by 1.6 m.) on 60-inch (1.5 m.) span. Gompre^on-parallel-io-graln speomens 
4by4by61ncnea. 

tf From tests bv United States Forest Service. *' Green " means thoroughly green and unaffected by any 
drying. . Value for ''Air dry" obtained by adjusting to 12 per cent moisture results of tests made on ma- 
terial at 6 to 17 per cent moisture. Bending specimens 2 by 2 by 30 inches on 28-inch span. Others 2 by 
2 inches by different lengths. Moisture per cents referred to in notes c and d ^e based on the oven-dry 
▼eight of the wood. 



2093^—21- 



Digitized by 



Google 



34 SWEDISH LUBiBEB INDUSTBT AND LTJMBBB EXPORT TBADB. 



COMPABIBON OF VARIOUS AMERICAN OONIFBROUS SpSOIBS WiTH SwBDISH PiNI 

AND Sprugb. Rbsults OP Tbsts on Small Olbar Spbgimbns— Oontinued. 



SpecMB— Common DAiiMB. 



Seuonlng 
oomUUoD. 



ShrlnksM to oven-diy 
condition: Per cent of 
dimensions when green. 



In 
Tohime. 



Radial. 



Tanrnn- 



Static bending. 



Fiber 
stress at 
elastic 
limit. 



Modo- 

losof 

rupture. 



Hodo- 
lusof 
elas- 
tidty. 



Work to 
maxi* 



load. 



SWEDISH 8PBC[SS.a 

Pine 

Spruce 

▲MIRICAN SPICnS.* 

Douglas fir 

Western hemlock 

Western larch 

Long-leaf pine 

Short-leaf pine 

Sugar pine 

Western white pine 

Western yellow pine .... 

White pine 

Red and white spmoe. . 
Sitka spmoe 



Airdry- 
..do.... 



JJbt.per 
M. in. 



roreen... 
I Air dry. 
fOreen... 
I Air dry. 
f Green... 
I Air dry. 
fOreen... 
Air dry. 
fOreen... 
I Air dry. 
iQreen... 
I Air dry. 
fOreen... 
I Air dry. 
Green... 
,Airdry. 
Green... 
I Air dry. 
Green... 
Air dry. 
fGreen... 
[Air dry. 



11.7 



6.0 



11.9 
"i3*2 



4.6 
"4.2 



12.2 
'ii*6 



6.3 
*6*i 



7.8 

*ii*8 



2.9 
*4.'i 



10.0 



3.9 

*2.'2 



12.4 

"ii.i 



3.6 

"i*3 



7.9 
'7.9 
'8*i 
*7*6 
*8.*2 

6*6 
"7*4 
"6"4 
"6.'9 
'7.2 
'7.2 



4,800 
7,840 
8,800 
6,730 
4,570 
7,540 
5,370 
9,360 
4,520 
8,760 
3,390 
5,820 
3,370 
6,020 
3,080 
6,380 
3,320 
5,680 
3,420 
7,150 
3,320 
6,210 



M. iM. 

«,460 
8,600 

7,650 

11,220 
6,340 

10,060 
7,440 

11,570 
8,600 

13,940 
7,960 

13,390 
5,080 
7,910 
5,220 
8,660 
5,200 
9,280 
4,980 
7,990 
5,480 

10,310 
5,480 
9,210 



l,(XIOlb»:i%ATbt. 

per9q.in. peroLit. 
l,Se5 6.6 

1,510 5.8 



1,540 
1,815 
1,250 
1,520 
1,340 
1,680 
1,505 
1,915 
1,450 
1,925 

940 
1,165 
1,170 
1,450 
1,015 
1,295 

960 
1,225 
1,370 
1,510 
1,235 
1,440 



ft.8 
7.8 
6.1 
6.3 
7.1 
8.0 
7.8 
10.2 
8.7 
«.7 
5.4 
5.4 
5.0 
6.6 
5.1 
6.1 
5.1 
5.8 
5.( 
8.S 
6.1 
8.1 



Species— Common names. 



Impact 
bending, c 



Seasoning 
conditioD. 



Drop to 

cause 

complete 

faUure. 



Maximum 
crushing 
strength 
in com- 
pression 
parallel 
to grain. 



Fiber 
stress at 
elastic 
limit in 
compres- 
sion per- 
pendio- 
ularto 

grain. 



Shear 
parallel 
to grain. 



Hardness.' 



End 
grain. 



Side 
grain. 



SWEDISH 8FE(3E8.a 

Pine 

Spruce 

AMERICAN SPECIES.* 

Douglas fir 



Air dry. 
..do 



Inches. 



Western hemlock 

Western larch 

Long-leaf pine 

Short-leaf pine 

Sugar pine 

Western white pine. . . 
Western yellow pine. . 

White pine 

Red and white spruce. 
Sitka spruce 



/Green... 
\Airdry. 
iGreen... 
\Alrdry. 
/Green.. - 
\Airdry. 
'Green... 

Air dry. 

Green... 

Air dry- 

Green... 

Air dry. 

Green... 

Air dry. 

Green... 

Air dry. 

Green. . . 

Air dry. 

Green... 

Air dry. 

Green... 

Ai r dry. 



Pounds 

per tq.in. 

5,900 

5,250 

3,860 
6,940 
3,080 
6,090 
3,780 
7,340 
4,360 
8,440 
3,810 
7,830 
2,530 
4,660 
2,540 
5,100 
2,460 
5,440 
2,440 
4,760 
2,700 
5,940 
2,580 
5,040 



Pounds 
per sq. in. 



620 
870 
340 
. 620 
560 

1,100 
690 

1,420 
480 

1,190 
350 
630 
280 
560 
340 
700 
260 
550 
330 
670 
320 
660 



1,220 
1,140 

890 

1,120 

820 

1,060 

920 

1,390 

1,060 

1,460 

800 

1,370 

680 

980 

620 

840 

680 

1,100 

650 

890 

790 

1,140 

770 

1,150 



Pounds. 



PoMit- 



490 
730 
620 
810 
470 
1,130 
580 
990 
490 
780 
820 
630 
800 
460 
810 
660 
810 
450 
410 
630 
420 
710 



WIJlouxl*- 
•-4 by 



a From Untersuchung der Festiekeits-Elgenschaften Schwedischer Holnrten by Aug. 
Tests made on air-dry material at about 12.4 per cent moisture. Bending specimens appro] 
4 by 64 inches (10 by 10 cm. by 1 .6 m.) on 60-inch (1.5 m.) span. Compression-parallel-to-grain s] 
4by 4 by 6 incnes. 

* From tests by United States Forest Service. "Green" means thoroughly green and unaflected by »t 
drying. Value for "Air dry" obtained bv adjusting to 12 per cent moisture results of tests made on ntf* 
terial at 6 to 17 per cent moisture. Bending specimens 2 by 2 by 30 inches on 28-inch span. Others 2 dj 
2 inches by different lengths. Moisture per cents referred to in notes a and b are based on the oveo-ory 
weight of the wood . . ^t„^ 

c SO^pound hammer dropped from Increasing heights, 1, 2, 3, 4, 5, 6, 7, S, 9, 10, 12, 14, etc., inches until ooo- 
plete failure occurs. 

d Load required to embed a 0.444-inch steel ball to one-half its diameter. 
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LARCH — ^HARDWOODS. 



Larch (Larix europa and Larix siMrica) has been planted in 
small stands in Sweden and ma^ attain some importance if planting 
is conducted on a big scale. It is especially adapted to shipouilding 
material and has other desirable qualities. The present stands, 
however, are so small that they can not be given any consideration. 

It is beUeved that none of the broad-leafed species in Sweden 
will attain any importance in the lumber-export trade, and they will 
not be treated in this report. Birch is the only hardwood of any 
consequence, and this species is only used locally in Sweden as a 

fjeneral-utility wood ana also for fuel purposes. It is not cut into 
umber for export. The lumber produced from the Swedish broad- 
leafed species is inferior in quality to the hardwoods imported from 
abroad. 

STANDS OF TIMBER. 

Although the Swedish authorities have investigated the forest 
resources of their coimtry to a greater extent than has been the case 
in Finland and Norway, the data with regard to the stands and 
annual increment are not complete. Estimates of the stands have 
been made from time to time, out they are not supposed to be very 
reliable, and they vary from 37,100,000,000 cubic feet to 46,000,- 
000,000 cubic feet. 

A few years ago the Province of Vermland was made the subject 
of a very close investigation, with a view to ascertaining whether a 
similar mvestigation could be effected for the whole country. The 
Swedish Grovemment now plans to carry out such an investigation 
sometime in the future, covering all Swedish forests, because the 
lack of definite information has hampered the forest experts in 
deciding what steps are necessary to operate the forests efficiently. ^ 

It may be of interest to give an abstract of the results of the investi- 
gation of the Province of Vermland. The area investigated was 
approximately 4,775,000 acres, in sections about 35 feet wide, with 
a aistance oi IJ to 3 miles between sections, extending diagonally 
through the Province. The total stand of timber in this Province 
was foimd to be about 3,400,000,000 cubic feet. Spruce constituted 
48.43 per cent, pine 37.10 per cent, and other species, both conifer- 
ous and broad-leafed, 14.47 per cent. 

The stands according to diameter at 25^ inches from the groimd 
were as follows: 

Percent. 

Trees having a diameter not exceeding 12} inches 3. 95 

Trees having a diameter of 1}| to 3}^ inches 12. 15 

Trees having a diameter of 3j| to 5^1 inches 23. 40 

Trees having a diameter of 5fJ to 7|| inches 25. 26 

Trees having a diameter of Hi to 9|| inches 17. 95 

Trees having a diameter of 9|j to lli| inches 9. 98 

Trees having a diameter of lli| to 13if inches 4. 36 

Trees having a diameter of 13 j| to 15|i inches 1. 83 

Trees having a diameter of 15|} to 17 j| inches 74 

Trees having a diameter of 17|| to 19|i inches 24 

Trees having a diameter of 19|| inches and up 15 

100.00 
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The stands divided according to age showed the following results: 



Per cent. 

Lees than 20 years 4.56 

20 to 39 years 23.83 

40 to 69 years 29.18 

60 to 79 years 18.90 

80 to 99 years 10.60 



Per cent. 

100 to 119 years 5.88 

120 years and up 7. 05 



100.00 



The stands per acre of the productive forests for the whole Province 
were given as 2,771 cubic feet and the total increment as 32.9 cubic 
feet per acre. The committee* eflFecting this investigation contended 
that if the forests in Vermland were more efficiently managed, they 
coxild easilv yield 57 cubic feet per acre annually. 

In the forests of Norrbotten and Vesterbotten, an investigation 
was made on an extensive property of forest lands of pine and sOTuce. 
The age of maturity for cutting was given as 140 years. These 
stands showed a large percentage of trees damaged by decay, even 
up to 11 per cent in some sections. The average stana per acre was 
given as 616 cubic feet and this figure may be considered fairly repre- 
sentative for these districts. 

One of the best stands in Sweden is foimd in southern Norrland at 
Axmark, where there are 120-3rear-old stands of mixed pine and spruce. 
The average height of the pine is 90 feet and of spruce 69 feet. 
The stand per acre is given as approximately 11,200 cubic feet, but 
this is exceptional. 

The best stand in Sweden is foxmd in the forest of Jonaker, south 
of Stockholm. The stand consists of mixed pine and spruce and it 
is claimed that this mixed stand is the finest ot its kind in Europe. 

The Government has an experiment area in these forests, consist- 
ing of pine and spruce stands 150 years old, which shows 716 trees 
per acre and a stand of 21,180 cubic feet per acre. This area, 
however, is very small, but the statement is given here to show what 
stands may be obtained in Sweden. The average height of the 
trees in this forest is 97 feet, and the diameter 11^ inches at breast 
height. 

An experiment area in central Norrbotten showed the following 
results: 



Age of stand. 


tISSf 


Stand 
per acre. 


Average 

annual 

increment. 


40 years 


Feet. 

m 

41) 
62j 


Cuhiefeet, 

629 

1,814 

2,000 


Cubicfeet. 
18.1 


80 years 


27.0 


ISOyears 


25.9 
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The following table gives an approximate estimate of the average 
annual increment and the stand per acre in the various sections of 
thecoimtry: 



Districts. 



Stand per acre. 



Annual incre- 
ment per acre. 



North of 64* north laUtude: 

Coastaldistrlct 

Interior district 

62»to64» 

fl0"to62* 

South ofW 

Average Sweden 



Cubic feet. 
858 to 929.5 
429 to 715 
715 to 929.5 
786.5 to 1,144 
858 to 1,287 



786. 5 to 929.5 



CSMefui, 

14.3 to 17.9 

7. 2 to 10.7 

21.5 

28.6 

28.6to42.9 



21.5to28.6 



OWNERSHIP. 

According to the statistics (1915) of the Swedish Forest Service, 
the forests of Sweden are divided as follows in r^ard to ownership: 
Public forests, partly owned by the State, 12,900,000 acres (23.3 per 
cent); privately owned forests, 42,400,000 acres (76.7 per cent); 
total productive forest land, 55,300,000 acres.* 

The accompanying table shows the area in 1915 of public and 

?rivate forest land, productive and unproductive, in the diJBferent 
rovinces of the country, according to the statistics of the Swedish 
Forest Service. 

s The statistics published bv the Swedish Forest Service in regard to the prodnotive forest area and tk 
figures given in the Swedish Statistioal Yearbook do not agree. 
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PRIVATB FOBBSTS. 



The private forests are in the hands of peasant landowners and 
other individuals, and large areas are owned fcy wood-using industries 
such as pulp and pap6r mills, sawmiUs, etc. It is estimated that 
one-third of the privately owned forest land in Sweden is in the 
hands of wood-using industries and about two-thirds is in the hands 
of farmers and other individual owners. In the districts of Norrland 
and Dalecarlia 37 to 38 per cent is owned by wood-usinj? industries 
and 62 to 63 per cent by individuals. In southern Sweden the 
proportion of forest lands m the hands of the wood-using industries 
IS somewhat smaller. Thus individual owners possess t>y far the 
lai^est areas of forest lands in Sweden. 

m the Provinces of Norrbotten, Vesterbotten, part of the Province 
of Kopparberg, and the Islands of Gotland ana Oland, the for^ts 
have been managed for years according to regulations laid down in 
special laws covering these territories, and the forests are fairly well 
conserved on this accoimt. In the other sections of the countir, 

{)articularly in southern Sweden and in the coastal districts, the 
orests have been cut for decades in excess of the annual growth 
This refers mainly to the forests in the hands of smaller holders. 

There are forests in Sweden belonging to large estates, which have 
been managed scientifically for more than a century, and these 
forests usually show excellent stands. 

During the beginning and middle of the last centiuy, the Govern- 
ment allotted forest lands to the settlers in northern Sweden, and 
this allotment was carried on imtil recent decades. Generally these 
farmers obtained larger forest areas than they required to provide 
for their own needs. Consequently, they have alwavs had consider- 
able timber for sale. Few oi these farmers have taken any interest 
in the rational management of the forest lands; the^r have merely 
disposed of the timber in their forests to wood-using industries, it 
is only natural that these forests have been badly cut out in the 
districts where the laws have not prevented reckless cutting. The 
wood-using industries in northern Sweden possess large timber 
holdings, and these companies are now carefully managing the 
forests, although the great majority of them drained the forests to 
excess in the past. 

Several sawmiU companies in Sweden possess 1,000,000 to 1,500,000 
acres of forest lands, which in many cases were acquired decades 
ago at very low prices. Many of these sawmills, whicn were among 
the pioneers in northern Sweden, received liberal support from the 
Government in the way of concessions permitting them to cut a 
certain number of trees in the State forests each year at a certain 
low price per tree. Many of these concessions were in effect up to 
1918, but they expired in that year and were not renewed by the 
Government. 

Besides possessing large areas of forest lands, these wood-usine 
industries rrequentfy own extensive farms and other agricultural 
properties also, which often were included in the forest lands pur- 
chased in the past. These conditions obtain in northern Sweden 
and closely resemble those prevailing in Finland. The same problem 
has come up in Sweden in regard to the danger of having the number 
of independent landowners decrease, and me Swedish Gk)vemment 
took steps in 1906 to prevent the wood-using industries from pu^ 
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chasing land in the Provinces of Vestemorrland, Jemtland, Vester- 
botten, and Norrbotten, and in portions of the Provinces of Gevleborg 
and Kopparberg. 

There are, however, exceptions to these laws, and the wood-using 
industries may acauire lana for the use of factories, yards, etc., and 
aJso forest lands tinat may not be deemed absolutely necessary for 
the use of the particular farm to which they belong. It has not 
been tJie intention of the Government, however, to prevent the 
wood-using industries from possessing a forest area adequate to 
scdfeguard the supply of raw material. In 1909 and 1912 strict laws 
were passed to me effect that the wood-using industries possessing 
agricxutural properties must use them for agricultural purposes; also 
very strict laws were passed in regard to tenants. The law in 
regard to the compulsory cultivation of farm land in the hands of 
wood-using industries proved of inestimable value to the nation 
during the critical conditions of the war, when Sweden found itself 
able to produce a large percentage of the necessary food supplies. 
In northern Sweden flie food conditions were much better during 
the war tJian in the south, because northern Sweden was able to 

Sroduce adequate food supplies for its population, while the more 
ensely popiuated districts m the south were not in so favorable a 
position. , 

Grenerally speaking, the Swedish sawmills have not such extensive 
areas of forest lands as those in Finland. They are therefore de- 

{>endent to a greater extent upon the purchase of logs and timber 
rom outside sources. 

The private forests in Sweden have been severely drained in 
decades past, particularly in southern Sweden and the coastal 
r^ions. J^'ot only has timber of large dimensions been cut, but 
saplings and immature OTOWth have been recklessly exploited, 
especially by exporters of props. In many districts of Sweden 
d^ers m props taking logging contracts for saphngs and young 
stands are called ''county shavers'' because they have virtually 
shaved off most of the trees in the stands from the surface, leaving 
only scrubby growth. This practice has been stopped by the recent 
stringent laws. 

The forests in the hands of the larger lumber and pulp companies 
have been severely cut at times, but these owners have generally 
given due consideration to reforestation problems, and the forests 
nave been well managed. One company in the Province of Koppar- 
berg, which is said to be the oldest stock company in the world, 
has carried on logging operations in its own forests since the company 
was started about 1225, and this company to-day probably has a 
larger Quantity of standing timber than it ever had oefore, in spite 
of the lact that it has been logging for 700 years. Other companies 
in Sweden have not been in contmuous operation so long, but the 
majority of the sawmill companies have carried out a rational forest 
poUcy for some time. 

Previous to the war, considerable areas of forest lands were in 
the hands of foreigners, mainly Norwegians and English; but during 
the war the Swedes acquired a large percentage of these foreign- 
owned forests and practically speaking, the only foreim-owned 
forests in Sweden at the present time are limited areas in me hands 
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of Norwegians. On the other hand, it may be noticed that Swedish 
concerns own forest lands in Norway. This foreign ownership in 
both countries may be explained from the fact that certain nvers 
ori^ate in one country and flow into the other, and it is therefore 
logical that the wood-using industries located on these floating 
rivers should acquire the forest lands adjacent to these water systems, 
which only with difficulty could be exploited by industries situated 
in other districts. It may therefore be said that the forests in Sweden 
are owned almost entirely by Swedes. 

PUBLIC POBE8T8.* 

In Sweden the State has possessed forests for more than 700 
years, but these forests were, at that time, mainly the property of 
the King, and were used chiefly for him ting grounds. Later, in 
the sixteenth century, it was proclaimed that all lands not imder 
cultivation, and not settled belonged to ^'God, the Swedish King, 
the Swedisn Crown." 

The State forests were, at first, located mainly in southern Sweden, 
because these districts were first settled, and forests were more 
valuable in that part of the country than in the sparsely settled 
districts of the north. It was not imtil the nineteenth century, 
when the sawmill industry started in central Norrland, that the 
State took any interest in proclaiming the ownership to the forests 
in this part of the country. 

An intelligent exj)loitation poUcy in the State forests was not 
started imtil the beginning of the seventeenth century (1638), when 
the first rules were laid down in regard to forest management. At 
this time, the Swedish mining industry flourished and large quanti- 
ties of wood were cut for charcoal to be used in smelting the ore. 
Concessions were given on very Uberal terms to mining companies 
to log timber in the State forests for the production of charcoal. 

At the beginning of the eighteenth century it was feared that the 
forest areas would be seriously decreased in the southern part of 
Sweden, and the Government started at this time energetically to 
reforest lai^e areas of land close to the coast where the forests had 
been burned down and sand storms were prevalent. At the beginning 
of the nineteenth century a beUef was prevalent in Europe that (rov- 
emment forest exploitation was necessarily inefficient. This belief 
took a strong hola in Sweden, and the Government sold large areas 
of forest lan& to private individuals at extremely low prices. About 
the middle of the nineteenth cehtury the Government gave hberal 
concessions to sawmills, as was mentioned in the preceding section. 

It was not until about 1860 that the State realized the value of its 
forest domains. At this time the lumber-export trade was started 
on a large scale, with the consequent heavy increase in stumpage 
values. At that time the (rovemment established the policy with 
regard to the management of its forests that it has since maintained. 
About 1875 the State took the first steps toward acquiring additional 
forest lands and since that time the area of the State forests has been 
increased, partly by purchases, partly by taking in other pubUc 
forests, and partly by dividing lai^e areas of forest lands m the 

4 Unless oUierwise spedfled, the statistical information is based on the Official Statistics of the Swedish 
Forest Serrice for 1916. 
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northern part of the coimtry between the State and the farmera. 
This last process even now is not complete. (See note to table 
below.) The area of State-owned forest land (including unproductive 
forests) was about 1,053,000 acres in 1870 and 14,984,000 acres in 
1915. 

On account of its unfortunate policy at the beginning of the last 
century the Government parted with valuable timDerlands in south- 
em Sweden and to-day by far the largest State-owned timberlands 
are situated in the extreme north of Sweden, and for the most part 
constitute the least desirable forest lands in the country. In soutnem 
Sweden the Government possesses many small and scattered timber 
areas. The administration of these properties is difiBicult and expen- 
sive, and their exploitation can not be so efficient as in the north, 
where the State-owned forests constitute large imbroken areas. 

The public forest lands in Sweden may be divided into two cate- 
gories: (a) Forest lands owned by the State, the income of which is 
enjoyed by the Government alone; and (6) ecclesiastical forests and 
forests belonging to cities, coimties, communes, and official insti- 
tutions, and to other official and semiofficial organizations. The 
State controls the cutting and to some extent the management of the 
forests in class (6). 

The following table shows for 1915 the area of State forest lands 
and of other pubUc forest lands (productive and unproductive) in 
Sweden: 



PubUc forest laiuls. 


Productive. 


Un- 
productive, 


Cul- 
tivated. 


TotoL 


State-o wiled 


Acres. 

9,143,000 

2,088,000 


Acres. 

6,737,000 

3,514,000 


Acres. 
104,000 


Acres. 
14,984,000 


Other. 


6,602,000 








Total 


12,131,000 


9,261,000 


104,000 


a21,4S6»000 







a This total does not include 772,000 acres of productive forest and 10,110,000 acres of unproductive fbrest 
in northern Sweden that is still undivided between the State and the farmers.. It does Include 104,000 
acres of cultivated land in addition to the public forest lands considered in the table on page 39. 

The area of productive forests that had been made subject to con- 
cessions for sawmill companies aggregated 104,000 acres in 1915. 
These concessions expired m 1918, and this area is now entirely under 
the control of the Government. The forest area that the Govern- 
ment set aside in times past for the support of the Swedish "mining 
industry amounts to 62,000 acres of* productive forest land. Exten- 
sive areas in the Province of Jemtland (408,000 acres of productive 
forest land) have also been set aside by the Government for reindeer 
pastures. 

The ecclesiastical forests are scattered all over the country, with 
an area, in productive forest land, of approximately 677,000 acres. 
Many cities and towns in Sweden possess extensive areas of productive 
forests, which cover about 86,000 acres. For centuries a large niun- 
ber of coimties and conmiimes in Sweden have possessed productive 
forest lands (about 193,000 acres), which are operated for the benefit 
of the whole conamunity. The remainder of the productive forests 
is in the hands of other official and semiofficial organizations, settle- 
ments, etc., and aggregates about 1,562,000 acres. 

Of the total area of productive forests in Sweden, not including the 
undivided area, the pxibUc forests thus constitute 22.2 per cent. Of 
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the public forests, the State owns 69.7 per cent and the remainder, 
30.3 per cent, constitutes other public forest lands. 

The area of the public productive forests in each Province in 1915 
is shown in the following table: 



Provlnoes. 


State- 
owned 
forests. 


other- 

nubUc 

forests. 


Total 
public 
forests. 




State- 
owned 
forests. 


Other 
public 
forests. ^ 


Total 
public 
forests. 


Norrbotten 


Acres. 

4,636,756 

2,139,230 

333,010 

282,057 

177,843 

692,438 

67,662 

101,199 

66,567 

15,792 

23,838 

29,457 

78,779 

24,935 


Acres, 
1,024,719 
99,176 
63,375 
601,224 
148,027 

77,336 
45,586 
61,937 
70,328 
36,314 
73,513 
79,599 
13,455 


Acres. 

5,660,475 

2,238,406 

396,385 

763,281 

325,870 

1,146,996 

144 998 

146,785 

118,604 

86,118 

60,152 

102,970 

158,378 

38,390 


Kftliw"" 


Acres. 

122,198 
60,560 
67,294 
87,611 
67,360 

25,582 
20,448 
7465 
35,190 
10,746 


Acres. 
31,080 
37,639 
41,373 
39,621 
38,813 

10,363 
14,206 

7,146 
13,430 

5,374 


Acres. 
163,278 
98,199 
108,667 
127,232 
106,173 

35,946 
84,654 
14,611 
48,620 


Vesterbotten 

Vesternorrland — 
Jemtland.... 


Kronoberg 

Jonkoping 

Skaraborg 

Elfsborg 


Oevlebarg 


Kopparberff 

V^t/rKSnd. 


Ootebo^andBo- 
hus 


Orebro. . 


Halland 


Vestmanland 

Upsala 


BleWnge 

Christianstad 

Malmohus 

Total, Sw^ 
den 


Stockholm 

Sodermanland 

Ostergotland 

Gotland 


16,120 


9,143,017 


2,988,190 


a 12,131,207 





« In this table is not included about 772,000 acres of i)roductive forest land in northern Sweden, the owner- 
ihlp of which has not yet been decided. 

The public forests are divided into 10 districts, and the productive 
forest area in each district is shown in the following table: 



Districts. 


State- 
owned 
forests. 


Other 
public 
forests. 


Total. 


Districts. 


State- 
owned 
forests. 


Other 
PubUc 
lorests. 


Total. 


Lolea . 


Acres. 

2,882,000 

2,152,000 

1,751,000 

572,000 

917,000 

209,000 

166,000 


Acres. 
847,000 
194,000 
94,000 
654,000 
603,000 
266,000 
192,000 


Acres. 
8,729,000 
2,346,000 
1,845,000 
1,126,000 
1,520,000 
475,000 
348,000 


Vestra 


Acres. 
164,000 
208,000 
132,000 


Acres. 

76,000 
107,000 

55,000 


Acres. 
240,000 
315,000 


Skelleftea 


Smaland 


Umea 


Sodra 


187,000 


Central Norrland.. 

Oeyle-Dala 

Bencslag 


Total, Sw©: 
den 


9,143,000 


2.988.000 


12,131,000 


Ostra.r. 










* 



Administration, — The public forests in Sweden are managed by the 
Swedish Forest Service, which is a part of the Department of Agri- 
culture and is located at the capital, Stockholm. At the head of the 
Forest Service are a General Director and six assistant directors. At 
the head of each district of the State forests are a district forester and 
a number of assistant foresters, forest engineers, and other assistants. 

The Forest Service has complete control over the State-owned 
forests and either supervises or manages the other pubUc forests. 
The Forest Service is also in charge of the execution of the laws in 
r^ard to the management of the forests in Sweden, cutting, etc., and 
it IS also expected to work for improved methods of forestry in pri- 
vate, as well as pubUc, forests. The increased profits during late 
vears from the operations of the State-owned forests will enable the 
Forest Service to carry out many plans for improvements, such as 
draining, reforestation, etc. 

The statistical information available in regard to pubUc forest 
lands is restricted mainly to the State-own^ forests, and these 
forests chiefly will be taken into consideration in this report. 

The policy of the Swedish Government has been to endeavor to 
unite the many small parcels of forest land in the southern part of tho 
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country by additional purchases of forest lands located in the inter- 
mediate sections. The Qovemment has also purchased extensive 
areas of cut-over or burned forest lands with a view to reforestation 
of these areas. Purchases of ttiis kind have been made notably in 
the coastal regions of southwestern Sweden. The Government 
generally buys cheaper forest lands than, do private concerns, be- 
cause the Government does not expect any inmiediate return, while 
private concerns must always take the financial side into 
consideration. 

The Government purchases of forest lands were as follows from 
1875 to 1915: 



Years. 


Acres. 


Value. 


X 

Years. 


Acres. 


Vafaie. 


1876 


5,000 
28,000 

3,000 
110,000 
116,000 
332,000 


114,000 
200,000 
27,000 
363,000 
679,000 
2,114,000 


1901-1906 4. 


135^000 
123,000 
126,000 


1.406,000 


1876-1880 


1906-1910 


1 M7,000 


1881-1885. . 


1911-1915 


1,566,000 


188A-IA90 


1875-1915 




1891-1896 


978,000 


7,715,000 


189&-1900 











Stands. — ^Most of the virgin timberlands in Sweden are Govern- 
ment owned, and the Government has been very conservative in the 
cutting, particularly in the north, on account of the difficult condi- 
tions lor logging and floating and the imsatisfactory market con- 
ditions for saw logs and wood products that are often present in that 
part of the count^. 

The information with r^ard to the stands in the State forests is 
very incomplete. An estimate made by the forest commissions 
gives the average stand in the State forests (productive forest lands) 
as follows, based on trees 4 inches in diameter and up, at breast 
height: 



Districts. 


Cubic 

feet per 

acfe. 


Districts. 


Cubic 

feetp«r 

acre. 


Lulea 


458 
716 
858 
1,001 
858 


Bergslag 


901 


SkeUeftea 


Ostra 


1,030 


Umea 


Vestra 


915 


Central Nnrr^ftn^i 


Smaland . . .... 


m 


Oevle-Dala 


Sodra 


787 









In regard to the forests in portions of the two northernmost dis- 
tricts in Sweden, the following estimate is given — the resxdt of a 
recent cruising in that section: 



Items. 



Norrbotten. 



Coast. 



Interior. 



Vesterbotten. 



Coast. 



Interior. 



Total area investigated acres. 

Productive forests w do. . . 

Unproductive forests do. . . 

Cultivated land do. . . 

Young growing forest P^feS^.l* 

Stands mature for cutting W c^^ 

Overmature and defective stands {^r c«^** 



Total ..or.,1. {™gjefj.t 



per acre. 



241,661 

177,389 

63,936 

336 

25,619,000 

24 

44,018,000 

40 

39,561,000 

36 

109,198,000 

615 



15, 
13, 
1, 

2,348, 

2,638, 

1, 

6,968, 



26,607 

22,543 

3,978 

86 

2,528,000 

23 

4,360,000 

40 

3,946,000 

37 

10,843,000 

4S1 



840,843 

6S2,00S 

186,643 

2,1« 

128,160,000 

» 

194,177,000 

43 

127,095,000 

28 

449,432.000 

6* 
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A lar^e area in the Provinces of Vestemorrland and Jemtland was 
also cruised over, and the results are shown in the following table, 
giving the actual percentages of barren land and of trees of cfifferent 
age groups, compared with the corresponding percentages for « 
normal stand based on cutting at 130 years: 



Items. 


Barren 
]and. 


1-20 
years. 


20-40 
years. 


40-«0 
years. 


60-80 
years. 


80-100 
yoars. 


100-120 
years. 


120-140 
years. 


140-160 
years. 


160-180 
years. 


Aetna] percentas;e8 


4.0 
7.1 


3.0 
14.3 


9.7 
14.3 


13.2 
14.3 


9.7 
14.3 


5.5 
14.3 


4.9 
14.3 


9.9 
7.1 


12.7 


27.4 


Norma] percentages based on 
catting at 130 years 











From this table it is seen that the State forests in the north con- 
tain a large percentage of overmature trees, and it is a great problem 
for the Forest Service to clean up these forests so as to give better 
growing conditions for the young stands. There is only a limited 
market for pulp wood in these northern sections of the country, and 
this is a great handicap in carrying out a rational forest policy. The 
coastal ifistricts, on the other nand, offer better marketing facilities 
for small-dimension timber, which necessarily must be cut in order 
to improve the stands, and the forests are tnerefore largely second 

The forest commissions (see p. 68) have compiled statistics in 
regard to the percentage of trees 13^ inches and more in diameter at 
breast he^ht in the various districts of Norrland and Dalecarlia. 
This size is considered as mature timber for cutting saw logs, and 
the age varies from 140 to 200 years. The figures are as follows: 
Lulea, 25 per cent; SkeUeftea, 22 per cent; Umea, 35 per cent; Cen- 
tral Norrland, 35 per cent; Gevle-Dala, 38 per cent; average, 34 per 
cent. 

The average age of maturity in southern Norrland is from 130 to 
140 years and in northern Norrland, from 160 to 180 years. 

It lias also been pointed out that on account of the large percentage 
of overmature stands, the timber shows serious defects, such as rot. 
The proj>ortion of such defective timber is given at 3 to 20 per cent, 
according to location. 

The latest report of the forest commissions also contains the follow- 
ing statement with regard to the percentages of trees of different age 
poups and of land denuded of forests in different parts of tbfe State 
forests in southern and central Sweden: 



Districts. 


1-20 
years. 


21-40 
years. 


41-^ 
years. 


61-80 
years. 


81-100 
years. 


101 years 
and up. 


Land de- 
nuded of 
forests. 


Bergslag 


27.3 
20.6 
29.4 
23.7 
32.6 


27.6 
35.2 
26.9 
21.5 
25.0 


18.7 
18.7 
16.3 
18.6 
16.6 


8.7 
13.8 

las 

10.7 
8.2 


6.8 
8.3 
5.5 
6.6 
6.5 


6.5 
4.5 
4.4 
11.4 
4.2 


4.4 


osS?!^;;;;.;;;:::::::::::;:::::::::: 


8.9 


VestiB 


7.2 


R^aland 


7.5 


Sodni... 


6.9 






Average 


26.7 


25.4 


17.9 


ia3 


6.7 


6.3 


6 7 







Anrmal cut.— The State was extremely careful in cutting its for- 
ests up to the time of the war. The cutting system followed has gen- 
erally been to fell only trees having more tnan a certain diameter at 
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breast height and the young growth has not been touched unless it 
was necessary to improve the stands. 

In northern Sweden the State forests are often located in places 
where it is difficult to log the timber, and the floating facilities may 
also be unsatisfactory in many districts. These conditions are largely 
responsible for ike unsatisfactory prices often obtained for Govern- 
ment timber. In some cases, nowever, there is no question that 
different purchasers of saw logs and standing timber nave formed 
combinations or agreements with a view to holding down the price 
of the raw naaterial, although this system is not developed to such 
an extent as in Finland. 

The State may sell either the standing timber or the saw logs de- 
livered at the banks of the floating rivers. The following statement 
shows how the total quantity of wood cut has been disposed of by 
the State during the years 191 1-1915 (average) : Standing timber sold, 
78 per cent; logs cut by State and sold, 13 per cent; charcoal made 
from waste, 3 per cent; lumber sawed in Government mills, 1 per 
cent; wood cut for special purposes and not sold. 5 per cent. 

The following detailed statement shows how tne timber was dis- 
posed of in 1915: 

Cubic feet. 

Standing timber sold 129,283,461 

Wood cut before it waa sold: 

Saw logs, pulp wood, props, railroad ties, etc 18, 235, 909 

Saw logs cut into lumber in State-owned mills 1, 273, 624 

Firewood, etc 10, 484, 735 

Wood for charcoal (manufactured by State) 5, 402, 206 

Timber cut for special purposes not for sale. . .;. 5, 585, 201 

Total 170,265,136 

The following statement shows the cut per acre, froni 1911 to 
1915, of productive State forest land in the diflFerent districts of 
Sweden: 



Districts. 


1911 


1912 


1913 


1914 


1915 


Lulea 


Cu.ft. 
6.9 
11.0 
11.6 
25.0 
22.9 
31.0 
26.3 
19.6 
23.6 
18.2 


11.0 
14.7 
23.0 
21.0 
80.0 
27.5 
23.6 
24.6 
18.3 


7.0 
10.7 
16.6 
80.0 
22.6 
31.5 
28.7 
28.5 
24.6 
24.9 


12.6 
14.4 
29.9 
24.3 
32.0 
29.0 
80.6 
25.9 
24.5 


9.6 


SkeUeftea 


15.2 


Umea 


19.6 


Central Norrland 


35.2 


Qevle-Dala 


38.8 


Bergslag 


87.8 


0aira..T..: 


83.2 


Vestra 


35.8 


SniftlRn'1 


33.9 


Sodra 


25.4 


All districts 


12.9 


12.7 


14.6 


15.0 


18.6 



The following table shows the area of productive State forests, the 
cut, and the cut per acre, in each district of Sweden in 1915: 



Districts. 


Area, 


Cut in 1915. 


Cut 
per 
acre. 


Districts. 


Area. 


Cut in 1915. 


Cut. 
per 
acre. 


Luloa 


Acres. 

3,882,000 

2,152,000 

1,751,000 

572,000 

917,000 

209,000 


Cubie/eet. 
27,553,000 
32,800,000 
34,407,000 
30,136,000 
26,447,000 
7,766,000 


Cu.ft. 
9.6 
15.2 
19.6 
35.2 
28.8 
37.2 


Ostra 


Acres. 
156,000 
164,000 
208,000 
132,000 


Cubicfeet, 
5,123,000 
5,805,000 
6,731,000 
3,407,000 


%^ 


Skelleftea 


Vestra 


85.9 


Umea 


flmai^nd . , , r 


83.4 


Central Norrland.... 


Sodra 


25.8 


QevJe-Dala 


Total, Swe- 
den 




Bergslag 


9,143,000 


170,265,000 






18.6 
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The following statement shows the operations in the State forests 
for 1911 to 1915: 



Yeara. 


Standing 
timberadd. 


Logs, fire- 
wood, etc., 
cut by State. 


Timber cut 

for special 

purposes 

(notfor^e). 


Total cut. 


Cut per 
acre. 


1911 


Cvbiefeet, 
98,573,988 
98,085,853 
101,696,552 
104,890,466 
129,283,461 


Cubieftet. 

14,011,811 

16,063,853 

22,781,490 

27,836,674 

35,396,474 


CtMefeeL 
5,881,741 
8,428,899 
7,181,518 
5,988,408 
5,585,201 


CuMcfeet. 

118,466,085 

117,567,604 

134,609,560 

138,164,543 

170,265,136 


Cubiefeet. 
12.87 


1913 


12.73 


1913 


14.59 


1914 . 


15.02 


1915 


18.62 







The following table shows the percentages of the total cut in the 
different districts for 1914 and 1915: 



Districts. 


1914 


1916 


Districts. 


1914 


1915 


Luke 


Percent, 
15 
30 
19 
13 
16 


Percent. 
16 
19 
30 
13 
16 


Bergskig 


Percent. 
5 
3 

4 
4 
3 


PercenL 
3 


SkeUeftea 


ostra!?...:::::::;::. ::::::::: 


3 


Umea 


Vestra 


3 


Central Norrland 


flnialand 


4 


Oevle-Dala 


Sodra 


2 









About 17 per cent of the total cut is thus efiFected in the southern 
and central parts of the country and 83 per cent in Norrland and 
DalecarUa. 

The total cut of saw logs in the State forests in 1915, including 
those cut from the standing timber sold, was estimated at 53,000,000 
cubic feet, or about 17 per cent of the total quantity of saw logs pro- 
duced for sawing lumber for export in the country. 

For the prices obtained for standing timber and saw logs from the 
State forests, see section '*Lorang." 

Considerable quantities of charcoal are produced annually in the 
State forests. The figure for 1915 was approximately 3,500,000 
biLshels; for 1914,3,100,000 bushels; and for 1911, 1,900,000 bushels. 
The increased production of charcoal was due to tiie high prices paid 
during the war. 

Vakie and revenue. — ^The average value per acre of the State 
forests during the period 1911-1915 was as follows: Lulea, $4.66; 
Skelleftea, $9.97: IJmea, $17.15; Central Norrland, $32.20; Gevle- 
Dala, $26.48; Bergslag, $36.58; Ostra, $27.47; Vestra, $34.51; 
Smaland, $37.65; Sodra, $25.73. The value of all State forests is 
apOToximately $135,608,000 (1915). 

The following table shows the gross revenue from the State forests, 
the expenditures, the net revenue, and the net revenue per acre, 
from 1911 to 1915: 





Gross rerenae. 


Expendi- 
tures. 


Netreve- 
nae. 




Years. 


Sale of 
standing 
timber. 


Saleofkgs, 
etc. 


^^^ 


Total. 


per acre of 

productive 

forest. 


1911 


$3,633,669 
3,794,541 
3,609,684 
3341588 
4,899,987 


1603,146 

741,678 

1,097,801 

1,469,337 

1,999,449 


$331,796 
336,343 
333,973 
366,833 
371,801 


$8,458,613 
3,773,363 
4,940,457 
4,957,747 
7,171,287 


$1,044,159 
1,159,676 
1,415,306 
1.686,513 
1,857,968 


$3,414,453 
3613 686 
3,535,351 
3.371,335 
5,313,369 


$0.37 


1913 


.38 


1913 


.38 


1914 


.35 


1915 


.57 







2092"— 21- 
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The table gives the latest available official figures, but it is under- 
stood that the revenue from the State forests nas increased greatly 
since 1915. 

Reforestation and improvements. — One of the Government's princi- 
pal plans for reforestation in Sweden covers approximately 500,000 
acres of heather, located largely in the Province of Halland. In this 
Province approximately 47,000 acres were reforested from 1890 to 
1007, and approximately 25.000 acres from 1907 to 1917— a total of 
72,000 acres m 27 years. Approximately 200,000 acres of heather 
in the whole country had been reforested up to 1917, and 300,000 
acres remain to be reforested within the next 20 years, according to 
the plan. 

Considerable areas have been planted and seeded in the State 
forests; in 1915, 2,965 acres were planted and 8,649 acres seeded at 
a cost of $80,400. The cost of this forest culture in the State 
forests averaged ?6.16 per acre from 1911 to 1915. including plants, 
seeds, etc. It has been conducted especially in southern oweden. 
The forests in northern Sweden appear to have been given less atten- 
tion by the Government in this respect, although they have yielded 
by far the largest revenues. 

The Government has furthermore accomplished considerable work 
in road building, the cleaning up of rivers for floating purposes, 
drainage, ete. 

FOREST INSTirUTIONS AND SCHOOLS. 

Since 1902 the Government has operated a forest laboratory devot- 
ing its time to research and investigations on questions bearing on 
forestry. The laboratory has two sections, one devoted to forest 
management and investigations in regard to the growth of the stands, 
etc., and the other devoted mainly to geological and botanical studies. 

This laboratory maintains experiment areas in all parts of the 
country and has already accomplished excellent results. It pub- 
lishes niunerous books and reports with a wide circulation among 
Swedish forest owners, who follow with interest the results of these 
investigations. It is lelt that the work of the laboratory is of the 
greatest practical importance because the Government is in a better 
position than individual forest owners to determine by experiment 
now to obtain the most satisfactory results from forest exploitation. 

The laboratory has also ex}>erimented extensively with the planting 
of foreign species in Sweden. 

Sweden has had a college of forestry sinc^ 1828. In 1915 the old 
institution was found inadequate for the needs of the country and 
a new college, with magnificent buildings and equipment, took its 
place. The college is located in the outskirts of Stockholm, in the 
vicinity of many similai' institutes. 

The requirements for entrance to the College of Forestry are nine 
months of practical training in the field and a solid foundation of 
higher education (college graduation). The course covers both theo- 
retical and practical instruction and lasts during three autumn, two 
spring, and two summer terms. Another shorter course of H years 
is maintained, for which the entrance requirements are 22 months of 
practical experience in the field and a high-school education. A 
variety of subjects are taken up, such as chemistry, zoology, botany. 
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forest management, cruising, etc. The graduates from the first 
course qualify for service in the State forests as district foresters and 
those from the second course as foresters in minor capacities. 

It has often been difficult for the Government to turn out a sufficient 
number of graduates to supply the demand for foresters in Sweden, 
as many graduates of the College of Forestry enter private service. 
The college is without an equal in northern Europe and upon the 
work of its graduates will lai-gely depend the future of the rational 
management of the Swedish forests. 

Singularly enough, slight attention has been paid to the testing of 
timbers in Sweden, and no adequate machines are found at the State 
college for making such tests. The only institute in Sweden that has 
conducted any research work along this line is the Chalmerska Insti- 
tute in Goteborg. 

The State also maintains seven schools of foi'estry in different parts 
of the country. At each school there is an experiment forest area 
devoted to practical instruction for the students. The course gener- 
ally lasts one year, and the object is to give practical insight into 
forest management and the supervision of operations in the forests. 
Both the Government and private institutes maintain special coiu'ses 
of instruction in burning charcoal. 

The instruction in all State-owned colleges and schools is practi- 
cally free, and at the forest schools the students also obtain their 
board and rooms free of charge. 

There are a few private schools and institutes for the teaching of 
forestrygenerally connected with agricultural colleges. 

The E^cson Institute of forest management and sawmilling in 
Hemosand is imique in northern Europe. This institution is devoted 
to the teaching of subiects such as log^g and milling, and special 
stress is laid upon methods of crosscuttmg, grading, and sawing the 
logs so as to ODtain the best possible results. AU the operations in 
sawmill, yard, and dock are also studied. This school is attended by 
forest and sawmill operators from all over northern Europe. 

Formerlv Swedish foresters were to a great extent dependent upon 
Germany for their education in the advanced subjects of forestry; 
but, witn the present sj'stem of schools and institutes, Sweden is in 
a position to give satisfactory instruction in all phases of the subject. 

FOREST FIRES. 

Most of the forests in Sweden give evidence of having been burned 
over in centuries past and most or what has not been burned over has 
been logjed over. There are onlv small areas of virgin timberlands 
untouched by fire or ax. Forest fires in Sweden are not important at 

? resent; the damage in any one year would not exceed ?250,000. 
'his is due to the Sforts of the pnvate forest owners, as well as the 
Government, to check forest fires. 

Concerning the fires in private forests, the information obtainable 
is verj*^ meager. It is estmated that the burned area in the public 
forests (Stat^-owned and other) may average from 10,000 to 12,000 
acres annually and in private forests from 30,000 to 40,000 acres. 
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Ooart0«r of State Forest Laboratory. Stockholm. 

FIG. 14.— SIXTEEN-YEAR-OLD PINE STAND IN CENTRAL NORRLAND. 




Cewrtiny fd Slab« Foruat Laboratory . btockliolui. 

FIG. 15.— DRAINING OF FOREST LAND. SOUTHERN NORRLAND. 
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Courieay ot J<oro8tcr O. UntTULli. 

FIG. 16.— METHOD OF CUTTING. TREES MARKED "X" ARE TO BE REMOVED 
TO GIVE BETTER GROWING CONDITIONS FOR REMAINING TREES: 
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The following figures show the burned areas in the State-owned 
forests from 1876 to 1912: 



Acres. 

1876-1879 93,000 

188(V-1884 60,000 

1885-1889 61,000 

1890-1894 37,000 

1895-1899 , 9,000 



Acres. 

1900-1904 47,000 

1906-1909 4,000 

1910 1,000 

1911 2,000 

1912 2,000 



There are no important forest-fire insurance companies in Sweden, 
although such companies have been planned on various occasions. 

In many forests there are efficient fire-patrol systems, but in the 
northern districts of the country it is difficult to patrol the forests, 
because the popidation is very scattered. The absence of under- 
brush, the scattered stands, and the precipitation throughout the 
year cause the damage done by forest fires in Sweden to be very 
Umited, and this question does not merit a great deal of attention. 

TAXES. 

Before the war the taxes in Sweden were very moderate. There 
was no important tax on standing timber, but taxes, mimicipal or 
Government, were levied on the profits derived from the sale of the 
forest products cut each year. The taxes seldom exceeded 12 to 14 
per cent of the income, and in many cases they amoimted to less 
than this figure. 

Besides a special tax of 1.3 per cent for the support of the forest 
commissions there was another special tax of 2 per cent which was 
collected by the communes where the forests were located. 

During tne war the taxes increased very materially, and in many 
cases as much as from 40 to 45 per cent was paid on lar^e incomes. 
There is still, however, no important tax on standing timber, as it 
is felt that such a tax might lead to cutting that would not be in 
accordance with rational management. 

VALUE OF TIMBEBLANDS. 

The total value of the Swedish forests was last estimated in 1908, 
when the national wealth of Sweden was estimated at about $3,800,- 
000,000. The following valuation was made for the forests at that 
time: State forests, $62,000,000; other pubhc forests, $21,000,000; 
private forests, $334,000,000; total, $417,000,000. 

Since 1908 all values have gone up, and these figures are of little 
importance at the present time. It may be of interest, however, to 
see what values were placed on the timoerlands of the Government 
in proportion to the values of other pubhc forests and of private 
forests. The table following shows the valuation per acre in 1908 
of Government forests, other pubhc forests, private forests, and all 
forests in the different Provinces of Sweden and in the whole coimtry . 
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Provinoes. 



Qov- 

ern- 

ment 

forests. 



Other 
public 
forests. 



Prl- 

Ttte 

forests. 



All 
forests. 



Proyinoes. 



Qov- 

em- 

ment 

forests. 



Other 
puUJc 
lorests. 



Pri- 
vate 
forests. 



An 
forests. 



Stookfaohn 

Upsala 

Sodermanland 

Ostergotland 

Jonkoplng 

Elronoberg 

Kftlniftf 

Gotland. 

Blekinge 

cairistianstad 

Malmohus 

Halland 

Ooteborg and Bohus 



Per 

acre. 

110.85 

16.30 

15.25 

19.00 

21.15 

18.45 

19.55 

7.10 

8.70 

7.66 

21.15 

8.20 

4.35 



Per 
acre. 
114.20 
16.80 
17.45 
19.00 
17.95 
15.70 
16.60 
7.80 
9.50 
8.30 
12.70 
8.20 
5.20 



Per 
acre, 
10.70 
13.00 
10.70 
11.40 
8.50 
7.40 
7.80 
5.65 
7.80 
7.65 
15.80 
6.45 
4.85 



Per 

acre, 

10.85 

13.40 

11.20 

12.20 

9.35 

8.85 

8.80 

5.85 

7.80 

7.65 

16.05 

6.80 

4.85 



EUiborg 

Skaraborc 

Vermland. 

Orebro 

Vestmanland 

Kopparberg. 

Oevleborg 

Vestemorrland 

Jemtland 

Vesterbotten 

Norrbotten 

Total, Sweden 



Per 
acre. 
$11.95 
21.15 
16.30 
17.40 
17.40 

9.20 
25.45 
11.95 
12.45 

7.10 

8.20 



Per 
acre, 
113. 15 
16.90 
19.55 
20.90 
20.90 

7.80 
13.95 

9.50 
12.45 

6.40 

8.90 



Per 
acre. 
$7.75 
10.46 
10.45 
13.00 
13.00 
7.80 
8.85 
7.14 
6.85 
5.65 
8.20 



Per 
acre. 

18.00 
11.95 
10.85 
13.40 
13.75 
8.00 
9.85 
7.50 
7.10 
6.10 
8.20 



6.70 



10.30 



8.00 



7.W 



In 1918, the value of average forest land (2,100 to 2,600 cubic feet 
per acre) was generally given as $32 to $54 per acre, according to 
the location and quality of the timber. For better stands as high as 
$108 per acre was frequently paid. These values, however, may be 
considered as maximum. 

Frequently, extensive forest holdings are purchased, including 
farm land and other cultivated property. In such cases the value is 
based on the cubical contents of tne stands and may range from 4 
to 6 cents per cubic foot of standing timber. Before the war, about 
half of these prices was paid. It is difficidt to give the present value 
of the timberlands, because there are many conditions to be con- 
sidered in each case, such as the distance from the forests to the 
nearest floating rivers, which is of special importance in forest oper- 
ations. Grenerally speaking, however, the value of timberland 
increased at least 100 per cent from 1913 to 1918. 

Before the war, it may be said that the value of timberlands of 
average good stands was about $5.35 per acre in the northern Prov- 
inces of &veden, $15.50 per acre in central and southern Norrland, and 
$12.90 per acre in southern Sweden. 



LAWS AFFECTINQ FOREST MANAGEMENT AND CUTTING. 

The first laws with regard to forest management and cutting 
considered only the forest lands in pubhc ownership and date 700 
years back. Later, however, the private forests were considered, and 
to-day every acre of forest land in Sweden is subject to special 
regulations adapted to suit the circumstances in each part of the 
country. 

As tne question of laws governing forest management and cuttiog 
is imder consideration at tne present time in the United States, it 
may be of interest to give the essential points of the Swedish forest 
laws, because the concutions in Sweden are to a great extent similar 
to those prevailing in most of the forest sections in this country. 
It must be borne in mind that a great majority of the Swedish forests 
extend through an area with a very scattered population, and that 
these forests can not be managed in the same way as the forests in 
central Europe where the popmation is much more dense. 

The different sections oi tne country to which the following la^ 
apply are designated on Fig. 17. 
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SWEDEN 

(SVERIGE) 

FOREST AREAS 

COVERED BY SPCCIAL 

LAWS 

I I Gefieral Uw for Prfvati Fbrtit 
^^ Lappmark Law 
HiDTfntnslon Uw 
1^1 Protection Forest Law 
BBGottiand and Stand U>r 



Fio. 17. 
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LAFPMARK LAW. 



The Lappmark law, which was passed in 1866 and 1873, applies to 
the private forests in the intenor Provinces of Norrbotten and 
Vesterbotten and stipulates that cutting must be effected only after the 
trees have been marked for cutting by a Govenmient forester. The 
cutting svstem is based on principles suitable for these particular dis- 
tricts, wnere the erowth of the timber is very slow. The marking 
of trees is made lor three years in advance. In this way it is en- 
deavored to safe^ard the future of these forests and also to obtain 
Hie highest possible annual yield, llie owners of these forests may 
cut the wood necessary for their personal use or for use on theu* 
* property, such as building material, fuel, etc. The compulsory 
marking of trees bj a Government forester refers only to trees des- 
tined for commercial purposes. The law is intended to protect the 
cultivated areas in northern Sweden bj preventing the forests from 
being cut down, because the forests shield the agricultural land. It 
was also considered important that lumber and pulp mills should be 
prevented from purchasing farm wood lots the loss of which would 
greatly reduce the farm's value because they represent its sole source 
of building materials and fuel. 

The effect of the law has been the conservation of the forests, but it 
can not be said that the forest management has been satisfactory in 
all respects. The cutting has been regulated according to the princi- 
ple of annual growth, and as these forests often contam up to 90 per 
cent of overmature stands, showing a very small annual mcrement, 
the cutting has been very restricted. It has been contended that it 
would have been better policy if these overmature forests had been 
cut to a greater extent, because they represent dead capital. Cutting 
out these overmature stands, it is believed, would also afford better 
growing conditions to the younger stands. 

An amendment to this law in 1915 provided that overmature forests 
might be cut to a larger extent, if the forest owner took the necessary 
steps for reforestation. 

DDfBNSION LAW. 

The dimension law, passed in 1874 and 1882, applies to the coastal 
districts of the Provinces of Norrland and Vesterbotten. It was 
intended to check the excess cutting of young stands. The law 
stipulates that no timber less than 7 inches in diameter at 16 feet 
from the ground may be cut unless special permission is given by a 
Government forester. An exception to this rule is granted when 
timber is cut for the owner's personal use. Before this law was 
passed, large stands of young forests were recklessly cut down for 
small tLmber for export. 

This law is of a decidedly primitive character and has not im- 
proved forest management. Tne stands have been drained of large- 
dimension timber, while old and defective small growth has been 
left. An improvement in this law is expected. 

8PBCIAL FOBBST LAW FOB GOTLAND AND OLAND. 

A law was passed in 1869 to protect the forests on the Islands of 
Gotland and Gland, in the Baltic Sea. The law states that land 
suitable for forests shall be maintained as forest land, unless the 
stands are cut down with a view to utilizing the land for agricultural 
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purposes. Cutting for other purposes than for the personal needs 
of tne forest owner and his property must be reported in advance to 
the authorities, who grant licenses for "cutting. After the cutting 
has taken place, the owner must take the necessary steps for refor- 
esting the cut-over areas. 

The forest areas in the Islands of (jotland and Oland had been 
severely drained before this law was passed. The operation of the 
law has been verjr satisfactory, particularly as it is enforced by 
special forest commissions. (Regarding forest commissions see follow- 
ing chapter.) 

FOBB8T LAW FOB OTHER PABT8 OF SWEDEN. 

The law governing the management of private forests in other 
parts of Sweden was passed in 1903. The substance of this law is 
that forest lands in private ownership must not be cut in such a way 
that the reproduction of the forests would be endangered. If the 
forests are cut recklessly the owner must take steps to have his 
lands reforested. Enforcement and supervision of the law are left 
to the forest commission in each Province. 

This law was passed with a view to checking the excess cutting 
that had taken place in Sweden prior to 1903 and to safeguard the 
nation's timber supply. The effect of the law has been generally 
satisfactory. But tne rej^lations have not been strict enough in 
all cases to protect the lorests, especially those exposed to the de- 
ments. Furthermore, it has been contended that this law does not 
protect standing forests, but merely makes provision for reforestation. 

During the war the greatly increased excess cutting resulted in 
an amendment of this law. The new law passed in June, 1918, 
stipulates that young growing forests in the territory to which this 
law applies must not be cut unless such cutting is effected with a 
view to improving the stands (thinnii^). Dispensation may be 
given by the forest commission in each rrovince if it is found that 
the cutting of young growth is in accordance with the principles of 
rational forest management. If the cut-over land is destined for 
agricultural purposes, pastures, building sites, etc., this law does 
not apply. This law is expected definitely to safeguard the nation's 
timber supply. 

If the law is broken, the forest commission shall prohibit any 
future cutting of the young growth beyond the quantities that the 
owner may need for his personal use or for use on his propertv. The 
owner of a forest where the commission has prohibited lurther cut- 
ting may appeal to higher authorities in case of complaint regarding 
the forest commissioir s decision. If the forests are cijt in spite cw 
the commission's relations, a fine is imposed upon the forest owner 
and the. timber cut is confiscated. 

LAWS CONCERNING PROTECTION FORESTS. . 

In several parts of Sweden it has been found that the forests must 
be conserved in order to shield adjacent agricultural land and to pro- 
tect lands close to the sea from sand storms. These protection areas 
are located mainly in the Province of Jemtland ana on the south- 
western coast of Sweden. The forests in these territories must not 
be cut for other purposes than the personal needs of the owner and 
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his property unless the trees are marked by a State forester. The 
law does not contain any regulations for forest management. 

The improved floating conditions of many Swedish rivers in the 
mountainous regions had made it possible for the Swedish lumbermen 
to extend the area of logging operations toward the moimtains 
after haying exploited the ouier districts. The consequence was 
that previous to the passage of this law the forests were injudiciously 
cut at the timber limit, so that new growth was impossible and the 
timber limit was lowered each year. 

The protection forests are imder the direct supervision of the 
Government and the activities of the forest commissions do not ex- 
tend to them. Many people believe it would be advantageous to 
have the forest commissions supervise the cutting of these forests 
also. 

ABBAS COVBRBD BT F0BE8T LAWS. 

According to the forestrservice statistics for 1915, the areas where 
these laws are in force are as foUoMrs, including about 554,000 acres 
of private forests over which the State has a certain amount of 
control: 

AoiM. 
Area covered by Lappmark 

law 4,755,000 

Area covered by dimension 

law 3,180,000 

Area covered by protection- 

foreet law 2, 074, 000 

Area covered by Gotland and 

Olandlaw. 335,000 



Acras. 
Area covered by laws con- 
cerning private forests in 
other sections 32,636,000 



Total 42,»80,000 



FOREST COMMISSIONS. 

Since 1903, each Province where the general law governing the 
cutting in private forests is in effect has had a forest commission, con- 
sisting of three members serving for a term of three years — a chair- 
man appointed by the Govenmient, one member appointed by the 
provincial government, and one member appointed by a local asso- 
ciation of a semiofficial natiu^e working for the betterment of agri- 
culture and forestry in each Province. There is no central organiza- 
tion of forest commissions; each commission reports to the forest 
service. Their reports are published by the Swedish Forestry Asso- 
ciation, the work of which is described in the next section. The com- 
missions are often assisted by expert foresters and thev also have 
local committees, when necessary, in the conmnmes and counties. 

Besides se«ng that the laW is properly carried out, the for^t com- 
missions perform an important runction in furthering local interest 
in better forest ma^nagement. Their program includes the mainte- 
nance of nurseries and the distribution of seeds and plants for re- 
forestation purposes. Furthermore, these commissions issue many 
treatises on forest culture, conservation, forest management, etc. In 
1914 about 50,000 acres oi land was placed imder forest culture, under 
the supervision of the forest commissions. 

The expenses of the commissions are defrayed partly by a special 
tax amounting to 1.3 per cent of the stumpa^e values of the timber 
cut. Ninety per cent of the amoimt collected in this way is used in 
the Province m which it is collected and 10 per cent goes to make 
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up a central fund for the whole country. The law stipulates that the 
funds collected from this tax must be used for no purposes other than 
the forest commissions' work and other expenses connected with the 
management of private forests. Besides this special revenue, the 
forest commissions obtain considerable support from both the rrov- 
vinces and the Crovemment. In 1915 the subsidy received from the 
Government was $45,000 and from the Provinces $34,000. A profit 
of $55,000 was derived from the sale of plants, seeds, etc. The in- 
come from special taxes was $310,000, making a total income of 
$444,000. 

Only where forest owners are unwilling to comply with the direc- 
tions of the forest commissions are the cases taken to court. The 
work of the commissions has been quite satisfactory, and very little 
trouble is experienced in enforcing the law. It is oeUeved that the 
forest commissions have encoimtered less opposition than would 
have been rnet by any purely goverxunental agency. The control of 
the cutting in privately ownea forests is a decided limitation on pri- 
vate-property rights, which is less of a burden and is niore likely to 
be recognized as an ultimate benefit, it is thought, when exercised 
through a commission on which local interests, both public and 
private, are represented. 

The new forest law of Finland provides for forest commissions after 
the Swedish pattern. 

FOBBSTBY ASSOCIATIONS. 

Associations interested in promoting forestiy are very active in 
Sweden. ^ The most important is the Swedish Forestry Association, 
founded in 1902, which issues numerous pubUcations on forest man- 
agement, forestry, and related subjects and has had a very beneficial 
influence in spreading information among people interested in forestry. 
A very practical step has been taken by mis association in dividing the 
publications into two categories, one consisting of popular mono- 
graphs on forest problems, intended for reading by the general public, 
and the other of more scientific material. This association puolishes 
the reports of the forest commissions. 

Another oi^anization of great importance is the Association of 
Forestry in Norrland, which also issues many publications. In 
southern Sweden there are several smaller associations workii^ for 
better forest management, etc. 

In the Provinces where the forest commissions do not operate, the 
provincial governments and agricultural associations have appointed 
special experts, who work for the furthering of rational forest man- 
agement practically without remuneration. 

Every year, during the early spring, the Swedish Association of 
Forestiy arranges for a forest week^ wnich is attended by all the in- 
dustries and individuals interested m forestry. Great importance is 
attached to this convention, which is attended by the leading men of 
the country and is opened by the Swedish King. By attendmg these 
conventions, one receives a very striking impression of the considera- 
tion given to the forests in Sweden and the dependence of the nation 
upon its forest wealth. 
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ANNUAL INCREMENT AND ANNUAL CONSUMPTION. 

The statement that the Swedish forests are cut in excess of thei 
annual growth has been made for hundreds of years. These concli 
sions seem very peculiar to-day if one does not take into consideri 
tion that the accessible forest area has been extended largely dmii 
the past generations and even to-day there are extensive timber hoU 
ings in northern Sweden that have not been opened up to exploiti 
tion on a large scale. 



PRESENT NET 
ANNUAL mCREMENT 



1,312, 0&0»600 
CUBIC rCET 



PRE-WAR 
ANNUAL CUT 



L564.,6Z6,000 
CUI>IC FEET 



POSSIBLE FUTURE i 

ANNUAL. 
NET INCREMENT 



1.746.777.000 
CUBIC FEET 



Fio. 18.— Annual increment and annual cut in the Swedish forests and possible annual increment. 

In centuries past, only the forest areas in the immediate proximity 
of the more densely" populated districts were exploited because the 
floating rivers were not improved so as to facilitate the ti:ansporU- 
tion ofsaw logs. 

^ The first statement in regard to annual increment and annual cut- 
ting was published in a report of the forest commissions in 1855, giving 
the annual cutting as 660,604,000 cubic feet and annual growth at 
528,441,000 cubic feet. It was estimated at that time that an exces 
cutting of 132,163,000 cubic feet took place annually. Since that 
time, the accessible forest arfias have been materially increased by 
improved methods of floating. Various estimates have been made 
during the last 20 years ana nearly all concluded that considerable 
excess cutting has taken place. If this excess cutting had taken place 
however to such an extent as has been stated, there would probably 
be very little left of the forests of Sweden. Such extreme estimates 
must therefore be considered erroneous. 

The latest estimate of the annual increment was published in 1919, 
from figures of the forest conMnissions. The following table shows 
for the diflferent districts of Sweden, the productive forest area (public 
and private forests), the annual increment per acre, the total annual 
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increment, the allowance made for waste (top logs, stumps, etc.), the 
net annucd increment, and the net aimual increment per acre: 



Provinces. 


Productive 
forest area. 


Total annual increment. 


Deduc- 
tion for 
waste. 


Net annual increment. 


Norrbotten and Vesterbotten: 
Interior districts (two-flfths 

of total area) 

Lower districts (three-fifths 

dtotalarea) 


Acres. 
6,328,000 

9,495,000 

20,898,000 

17,199,000 
1,425,000 


Cubicfeet 

per acre. 

11.4 

17.9 

28.6 

36.7 
42.8 


Cttbiefeet. 
72,336,000 

169,537,000 

697,077,000 

614,252,000 
61,103,000 


Per cent. 
25 

15 

8 
6 


CvMc/eet. 
181,404,000 

607,516,000 

565,112,000 
' 58,048,000 


CuMcfeet 
per acre. 
r 8.6 

1 18.4 


Jemtland,Vestemorrland, Gevle- 


24.3 


Forc^ area south of above Pro- 
vinces, except Provinces of 
Skane, Halland, and Blekinge. 

Skane, Halland, and Blekinge. . . 


32.9 
40.7 


Total, Sweden 


56,345,000 


27.3 


1,514,305,000 


13 


1,312,080,000 


23.7 







The '* deduction for waste" allows for a waste of 202,225,000 cubic 
feet, which, it is believed, will be utilized to a great extent in the future 
when better transportation facilities and increased markets may be 
expected. 

The report of the forest commissions also makes an estimate, pub- 
lished in 1919 but based on pre-war conditions, in regard to the con- 
sumption of wood in Sweden and the quantities exported, as follows: 

Cubic fee' 
per in- 

I. Doine8ticcon8timption(£anns, houaehold, etc.): habitant. 

Norrbotten and Veeterbotten 183. 6 

Jemtland, Veetemorrland, Gevleberg, and Kopparberg 171. 2 

South of above Provinces, except Skane, Halland, and Blekinge. . 132. 4 

Skane, Halland, and Blekinge 61.8 

Average, Sweden 128. 8 

Cubicfeet. 
Total domestic consumption 732, 710, 000 

II. Exports of wood *. 303, 185, 000 

Logs, round and hewn timber (including loss of sunken logs, etc., 

15 per cent) 54, 598, 000 

Sawn lumber (including sunken logs, shrinkage when drying, 

sawmill waste, etc . , 25 per cent) 210, 869, 000 

Semimanufactured (including sunken logs, shrinkage when dry- 
ing, sawmill waste, etc., 30 per cent) 37, 718, 000 

III. Wood used for pulp manufacture and firewood used in manufac- 

tiu-e of pulp 323 , 245, 000 

IV. Wood used by mines, in smelting ore, and for charcoal for export. . 198, 630, 000 
V. Wood used for manuJfacture of wood tar for export 7, 056, 000 

Total consumption .^. 1, 564, 826, 000 

According to the foregoing estimates covering the annual incre- 
ment and annual consumption, there was an excess cutting in Sweden 
immediately before the war of not less than 252,746,000 cubic feet. 

The forest commissions' report also estimates what the Swedish 
forests could yield if they were more rationally managed. The 
estimate, which follows, may be considered as the maximum yield in 
the future. 
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Provinoes. 



Annual 
increment 
per acre. 



Total ammtl 
incremcait 



Norrbottfln and Vesterbotten: 

Interior districts 

Lower districts 

Jemtland, Vesternorrland, Gevleborg, and Kopparberg 

Forest area south of the above Provinoes except Skane, Halland, and Bleklnge. 
Skane, Halland, and Blekinge 

Total. Sweden 

Reduction for waste 



Cubie/t. 
14.3 
25.0 
36.7 
50.0 
67.2 



CubkfL 
90,4^,000 
237,352,000 
746,346,000 
8SO,963,0()0 
81,471,000 



36.4 2,015,642,000 
266,765,000 



Net annual Increment. . 



1,748,777,000 



Thus, the Swedish forests could produce 436,697,000 cubic feet in 
excess of their present production. Applying the foregoing estimate 
to the pre-war conditions, the Swedish forests would yield 183,953,000 
cubic feet in excess of the annual cut. 

During the war, it has been estimated that the cut in the Swedish 
forests has exceeded the pre-war cutting and may be estimated at 
1,765,000,000 to 2,118,000,000 cubic feet annually. 

The estimates of the present annual increment may not give the 
correct idea of the conditions of Sweden, as large areas of overmature 
forest lands are found in the northern part of tne country, where the 
annual growth is very small. When these overmature forests are 
cleaned up, better growing conditions will be given to the remaining 
stands and this may have a very important effect upon the future 
yield of the Swedish forests. 

It is evident that the consimiption of wood in Sweden for domestic 
^purposes, such as households, larms, fuel, etc. must necessarily be 
greatly curtailed and substitutes for wood will be used more exten- 
sively that at the present time. In this wav the wood may be used for 
such purposes as pulp and lumber and will yield a better profit than 
if it were used for fuel. 

The previously mentioned plans of draining swamp lands must also 
be taken into consideration. Large quantities ot timber will be 
produced in these areas when they are reforested. 

With a better understanding of rational forestry and the strict 
enforcement of the new laws, tne future supply of wood in Sweden 
will be amply safeguarded and the annual increment of the Swedish 
forests will probably be materially increased. 

LOGGING. 

Owing to the fact that Norrland and Dalecarlia; under normal con- 
ditions, produce more than 75 per cent of the lumber for expprt and 
also because forest operations tnere are on a large scale, these r^ons 
will be given particular attention in this chapter. Nearly aff the 
operations in southern Sweden are on a small scale and are oft^ 
inefficient, offering very little interest for a study of standard forest 
operations in Sweden. 

METHODS OF OBTAINING RAW MATERIAL FOR SAWMILLS. 

The larger export sawmills generally have extensive areas of forest 
land but very few mills base their production of lumber on raw 
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material from their own forest alone. The great majority of the 
mills acquire saw logs from other sources, either from public forests 
or from private forest owners. These purchases are not limited to 
Sweden alone; timber is taken from Finland also in large quantities 
and to some extent from Norway, in cases where the floating rivers 
originate in the forest regions of "Norway. 

Swedish sawmills own extensive areas of timber land in both Nor- 
way and Finland, but most of the logs taken from these two countries 
are purchased from Finnish and Norwegian forest owners, respec- 
tively. In Sweden either the mills may make contracts with the for- 
est owners for a certain quantity of timber marked for cutting or 
they may bid for standing timber in the pubhc forests. 

Many lorest owners, and to some extent the State, sell large quanti- 
ties of cut saw logs delivered on the banks of the various waterways 
in Sweden. There are no reliable statistics showing to what extent 
the Swedish sawmiUs are dependent on purchased logs, but it may be 
estimated roughly that 30 to 40 per cent of the logs used by the export 
mills are taken trom their own forests and the remainder are pur- 
chased or cut on other forest lands than their own. 

Years ago the mills sawed only pine, as spruce was considered of 
little or no value and was left in the forests. In some cases, logging 
contracts specified that the party taking these contracts could^cut 
spruce at a very small compensation and in many cases no charge 
was made for spruce timber. About 50 years ago the loggiujg con- 
tracts in Norrland generally specified that the cutting was limited to 
pine trees 9 to 11 inches and up in diameter at 22 feet from the 
ground. Several contracts of this nature were made on the basis of 
from 6 to 10 cents per tree. 

With the advent of the pulp industry, spruce stumpage increased 
rapidly in value and as the supply of merchantable pine timber 
became smaller, the nulls started to cut spruce, in spite of its much 
lower value. 

Although the usual procedure for contracting for timber in the 
State forests is to make bids in competition with other mills, the 
Government may make special arrangements in some cases. All 
dealings in Government timber are made public. 

In some districts the competition for timber in the State forests is 
very keen and the minimum prices fixed by the Government may be 
exceeded in some cases by 30 to 75 per cent. However, in extensive 
areas in the northern part of Sweden, the bids are very low, owing to 
the unsatisfactory transportation facilities for saw logs and also to 
the comparatively few sawmill and pulp operators in this part of the 
country. It is claimed that there nas sometimes existed an agree- 
ment among the bidders on the timber in the State forests to r^ulate 
the price of stumpage. This is, however, a matter of much discussion. 
In tne other parts of Sweden, where a large number of sawmills and 
pulp mills are in operation, such combinations have been difficult to 
establish, because some one always sees it to his advantage not to ad- 
here to such agreements, thereby breaking the ring. The large per- 
centage of unsold timber offered for sale by the Government can not 
be attributed exclusively to these combinations but is due to the 
unsatisfactory losing conditions in remote districts. 

According to official statistics, the quantities of unsold logs offered 
on the market by the Government, were as follows from 1911 to 
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1915: 1911, 488,000 trees; 1912, 300,000 trees; 1913, 263,000 trees; 
1914, 679,000 trees; 1915, 696,000 trees. For 1918, the quantity was 
estimated at 1,800,000 trees. ... 

It must be taken into consideration that logging operations were 
carried on with a great deal of diflBlcultj in Sweden during the latter 
part of the war on account of the scarcity of food for the foggers and 
of feed for the horses. This situation may to a certain extent account 
for the quantities of unsold timber being so large. 

The Government has been considering the establishment of saw- 
mills and pulp mills in northern Sweden in order to increase tlie 
t)roceeds from the operation of the State forests. It is not be- 
ieved, however, that the Swedish Crovernment will enter upon sndi 
activities to the same extent as the Finnish Government, since 
Swedish liunbermen feel that the Government should not compete 
with them in foreign fields, because the exj>orters are handicapped 
by heavy taxes, etc. On the other hand, it is certain that the Gor- 
ernment will increase the output of saw logs for sale instead of selling 
standing timber and this step will be looked upon with favor by afi 
concerned. 

Particularly in the State forests, it has been found risky at times to 
bid on standmg timber, because the timber is often rotten and tibJs 
defect may not be discovered before the timber has been cut. Bj 
buying saw logs, the piu'chaser knows exactly for what quality he b 
paying and he takes less chance in this way. 

Logging contracts previous to 1889, were made for a time extendijig 
even to 60 years. In that year, however, a logging contract was 
limited to 20 years, and in 1905 the limit was changea to 5 years. 

In the private forests, usually more favorably located, the forest 
owners generally obtain the highest value for their timber, as tlie 
competition is very keen. There may be cases, however, whan 
private forest land is surrounded by the property of one forest 
owner, who is practically the only one m a position to log at a reason- 
able cost. In such circiunstances, stumpage values may be mndi 
below normal. 

Standing timber is purchased only after being cruised; this was 
not usually done years ago. Both the seller and the buyer make 
cruising. 

Loggmg contracts are similar to those in effect in Finland but thd 
markmg of trees for cutting must be made more carefully on account 
of the more stringent laws m Sweden with regard to cutting. 

Many sawmills in northern Sweden in years past made contracts 
with peasants owning timberland for the cutting of all trees above a 
certam dimension. These contracts were frequently made with stipu- 
lations that the peasants should be entitled to cut siifficient timW 
for their own personal use and for the use of their properties. During 
recent years the logging companies have often made amendments in 
these contracts, eimer by shortening the contract or by arranging to 
have the peasants refram from cutting timber for their own use, in 
exchange lor compensation in some other form. The value of stump- 
age has gone up to such an extent that it has been foimd mutually 
advantageous to modify tiie original contracts. 
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FiQ. 20.— EXCEPTION ALLY FIWE STAND OF OAK. SOUTHERN 
SWEDEN. 



I 




FIG. 21.— CLEAN-CUTTmG SYSTEM, LEAVJr^lG MOTHER TREES, 
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FOBEST IfANAOEBIENT. 

The forests owned by the larger wood-using industries ai^i estates 
are generally well managed and some of them have been under soien- 
tific management for venerations. The larger forest owners fre- 
quently prepare detailed maps of their holding, showing the stands, 
axmuai increment, previous cutting, plans for draining, etc. For the 
best managed forests, plans for cutting are often made 25 to 50 years 
ahead. I^e owner may come back to the same tracts of land after 
a certain period and find a new crop. Many companies also maintain 
private nurseries. 

The management of the forests is generally placed in the hands of 
trained f oresters, who devote their tijne exclusively to forest manage- 
ment and to lodging, floating, etc. Coilisiderable money is ako set 
aside for planting, seeding, and draining and the reforestation of 
cut-over territories is not merely an optional matter with the forest 
owner but, as seen frc»n a previous chapter, it is in most oases com- 
pulsory by law. 

In many forests in Sweden it has been noticed that the age for 
cutting saw logs has been reduced from, for instance, 130 years, 
before rational management was instituted, to 100 or 105 years. 

It is very noticeable in Swed^i that forest owners sometimes make 
improvements in their forests without any project of obtaining a 
diroct financial return during their lifetime. On the other hand, the 
improvements indirectly benefit them, because if, for instance^ a 
sawmill company has cut its forests reddessly its stock quoted on the 
exdiange wul immediately; suffer. 

There are great plans, in Sweden for draining and reforesting 
swamp lands. In connection with the draining and reforestation m 
swamps, the name of Dr. Frans Kempe should be mentioned. Dr. 
Kempe has no doubt accomplished more in this respect than any 
other man in Eiffope, and thousands and thousands of acres in cen- 
tral Norrland have been drained through his efforts. 

Figure 8 shows a se(^i(m of a spruce tree cut in central Norrland 
on drained land. Before the area was drained, the growth showed 
12 annual rings for the first one-fourth inch from the center. After 
the land was drained the trees showed a ^wth of 14 rings for the 
first inch and 8 rinn for the next inch, 5^ rings for the folk^ring ioch 
and 4 rines per incn for the last two inches before it was cut. It is 
remarkable to see what results have been accomplished in this regard, 
considering the fact that these forests grow in about tiie same lati- 
tude as Ncnne in Alaska. Even for southern latitudes tibis would be 
remarkably quick growth. 

This illustration gives a good idea of the ambitious plans of the 
Swedidi forest owners. B^ draining the swamo lands in northern 
Sweden, it is expected that in time Sweden woula be able to grow on 
these areas alone forests almost sufficient to supply its prea^at demand. 
It IS expected that the Govemmait will take a very keen interest in 
these matters in years to come, provided the increasing revenues 
from the State forests continue, it may be menticmed that large 
areas in Germany and other continental European countries which 
once were swamps and marshes at present produce some of the best 
forest stands in Europe. 
2092'— 21 — -6 
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Rational forest management has been practiced ovlj by the lar^ 
private forest owners and the wood-using industries possessii| 
forest lands. It can not be said, on the other hand, that the smalk 
stands, particularly in southern Sweden and the coastal regions d 
Norrland, have been cut in accordance with rational forest manage- 
ment. Therefore strict laws that have been passed recently wi 
severely affect the mana^ment of the smaller holdings, but the lai^ 
timber holders will not Be materially affected. 

CUTTING SYSTEICS. 

The underlying purpose of all cuttmj? systems in Sweden is t^ 
make the stands yield the largest possible financial return on the 
capital invested. To accomplish this result, the cutting must h 
conducted along scientific lines. 

In well-managed forests in Sweden, much importance is attached 
to improvement thinning, which usuaUv starts when the trees hsT! 
attained the age of 30 to 50 years. Old, defective trees are remoree 
and also trees that stand too close to their neighbors. GeneraEj 
speaking, in good stands at least 20 per cent of the trees can be i^ 
moved auring the first thinning. 

When the stands attam an age of 60 to 90 years, the growth i: 
height ffenerally ceases and the cutting is effected with a view d 
givmg better CTOwing conditions for the surrounding trees so as t* 
improve their lorm and size. Particularly in pine forests, it is nec- 
essary to cut the trees in such a way that sunlight can penetrate \k 
tree crowns. This cutting system is not followed in spruce foreste 
where the general rule is that the crowns of the trees must touch ^ 
other. Cutting of this nature may be repeated every tenth year. 

During the war an acute shortage of coal was experienced i: 
Sweden and even as high as $80 per ton was paid for this conxmoditj 
The Swedish Government therefore had to take steps to obtain woo^ 
for fuel, and special commissions were appointed for this purpose. 
In one year more than 400,000,000 cubic feet was cut for fuel purposes. 

The system followed was mainly improvement thinning, whie 
had a beneficial effect upon many forests whose owners had not p«k 
much attention to tliis cutting sjrstem. In one forest r^on t 
central Norrland it was found, tor instance, that the Fuel Commk' 
sion cut about 800 cubic feet per acre (55 cubic meters per hectare 
without deviating from this improvement-thinning system. 

Clean cutting of l^e areas can not be effected in Sweden a 
account of the Taw. Wnen clean cutting is practiced it is done only 
on limited areas, 25 to 40 acres, and reforestation is effected by 
planting, seeding, or natural reproduction. In the last case rnoth^ 
trees are left on the cut-over area. The number of mother tree^ 
per acre depends upon local conditions, and the clean-cut areas miBt 
not be made too large; otherwise the stands may be severely affected 
Mother trees are not often left on clean-cut areas of spruce forests 
because they are liable to be blown down or otherwise damaged 
when standing isolated, the reason being that spruce roots do noi 
extend very far into the ground. Reforestation of cut-over sprucf 
land, thereiore, is nearly mways effected by planting or seeding. 

The system of clean cutting is practically limited to even-a£e<i 
stands oi mature forests. Where the mature stands have an imder- 
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growth of young trees this system can not generally be applied with 
profit. The result of the clean-cutting system is even-aged forests. 

This system has several advantages, among which are the ease 
with which the cut-over areas can be planted and seeded and the 
comparatively small cost of reproduction. The disadvantage of this 
cutting system is that clean-cxi^ting fells many trees that have 
not reached the age of maturity and thereby causes the owner a 
financial loss. 

Small patches of about one-half acre are sometimes clean-cuo and 
reprodifction is Irft to nature by seeds from the stands at the edges 
of the clean-cut patches. The lorests cut in this way will be many- 
affed, as contrasted with the even-aged stands gi'owing up after 
clean-cutting over larger areas. As the clean-cut areas are very 
small, they are not exposed to winds and the many-aged stands that 
grow up aft^r this cutting system has been practiced for some time 
are more resistant to fires, storms, etc. There are also no expenses 
for reproduction. 

Dimension cutting is very unscientific and has no connection with 
rational forest management. Nevertheless this system of cutting is 
commonly practiced in Sweden, particularly in small and poorly 
managed timber holdings. All trees having a larger diameter at 
breast height than is specified as the minimum in the logging instruc- 
tions are cut with no regard to other conditions. It is evident that 
many important niles of forestry are disregarded when this cutting 
syst^ is employed. Mother trees that should be left for the natur^ 
reproduction of tlje forests, shelter trees that should protect the 
yoimg stands against the elements, etc., are all cut alike if they are 
of the required size, whereas scrubby growth and defective trees are 
allowed to remain in the forests. When this cutting system is 
.repeated the forest is soon stripped of its stands of mercnantable 
timber and the conditions are made extremely unfavorable for 
reproduction. For it is evident that when the natural reproduction 
of the forest is left to abnormal and defective trees, the quality of 
the timber of the new growth must be greatly impaired, in ration- 
ally managed forests, the best trees in tne stands are left as mother 
trees, but this is not the case when dimension cutting is practiced. 
Dimension cutting, therefore, is primitive and incompatible with the 
rules of scientific forest management. 

PELLINO THE TREES. 
PLANNING THE SEASON'S OUT. 

Usually all the larger sawmills possessing forest land maintain 
special branches devoted to the management and operation of their 
forests. Before each logging season, the forest owner must carefully 
plan the season's work. The plan for cutting may cover a number 
of years in advance. During the summer and tne early autumn, 
the trees to be cut the following season are marked. The forest 
area to be logged is carefully cruised, logging roads are sm^'cyed, 
obstacles such as stones are blasted, brioges are built, etc. From 
the main lodging road, a number of branch roads deviate. ITie 
laying out of a system of logging roads is very carefully done with a 
view to eliminatmg hills, etc. In southern Sweden, the roads must 
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be made more permanent on accomit of the lack of snow, but in 
northern Sweden the snow cover makes such steps unnecessary. 

The territory to be logged over is divided into sections, one of 
which is alloted to each crew of loggers, and log cabins, etc., are con- 
structed. The marking of the trees for cutting is left to experts and 
must be done in accordance with fhe laws in the Province where the 
logging is carried on. The trees are marked with a distinguishing 
brand, of which each mill has one. The trees are marked either at 
breast height only or both at breast height and as close as poasible 
to the root. Sometimes logging contracts stipulate that trees shall 
be marked at breast height on opposite sides of the bole. If the 
areas are to be clean cut, the trees are usually not marked. The 
person marking the trees is also required, as' a rule, to keep an 
account of the number of trees to be cut and their dimensions, in 
order to enable the mill to estimate inteUigently the stocks of lumber 
that may be sawn in the near future. 

The lo^in^ operations are restricted to the winter months; no 
logging is earned on during the spring, summer, and autumn, because 
at these times the logs are liable to discolor. The snow greatly 
facilitates the transportation of the saw logs, and the logging opera- 
tions generally start in November or December, as soon as the 
ground is frozen and the first snow has fallen. The log^g opers- 
tions last three to four months in southern Sweden and six to sevei 
months in the northern Province's. 

The snow cover is very light in southern Sweden and often the 
snow does not stay on the ground for any length, of time. The Bn(ys 
cover in central and northern Norrland is usually IJ to 2 feet and in 
northern Norrland, 4 to 6 feet. 

In southern Sweden the logging operations are concentrated along 
the railroad lines, because the transportation of saw logs in the^ 
rivers is not satisfactory there. In northern Sweden the distance 
from the nearest floating river is seldom more than 6 to 8 miles. 

The cutting and driving of logs are usually given out on contracts. 
These contracts may be based on the number of saw logs, irrospectiTe 
of dimensions, or on the cubical contents of each log. The latter 
seems to be the more satisfactory arrangement. 

The sawmill companies may make arrangements with one foreman, 
who signs the contract and who hires his own crew and furnishes 
his own horses and equipment. The company does not take anj 
active part in the logging operations outside of supervising from time 
to time the progress of the work. In normal times, however, the 
companies sometmies give assistance to the foreman by maintaining 
roaos during the winter, etc. During the war, the diJfficulty of sem- 
ing horse feed and food supplies made it necessary for many sawmiD 
conmanies to spend large amounts of money to procure these com- 
modities in order to carry on logging operations. 

It is noticeable in Sweden that the large forest owners have made 
an effort to secure a permanent staff of operators in the forests. 
These companies have often rented to loggers, at a nominal r^it or 
none at all, farms located in the forests, on condition that the loggers 
place themselves at the disposal of the company during the logging 
operations in the wintertime, provided that the company pays the 
standard wages that could be obtained from other parties in the same 
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locality. This arrangement has given satisfaction to both parties 
concerned and has proved very successful. 



FELLING METHODS. 



Tie districts most remote from the waterways are logged first. 
Logging is usually suspended when the temperature is lower than 4° 
below zero, because the trees are liable to break in felling. The 
logging methods in Sweden are about the same as those employed in 
FSand and Norway. The character of the country, the relatively 
small stands of timoer per acre, and the cutting systems combine 
to make the use of compUcated logging machinery very difficult. 
Tlie f eUing of the trees is done by hand, as no satisfactory tree^elling 
machines nave been found. A nimiber of types of drag saws have 
been tried from time to time but there seem to be drawbacks that 
m^e the use of these machines unde^rable. Some machines re- 
quire two men for their operation and in other cases the machines are 
too heavy to be moved around quicklj on account of the snow. In 
most cases the felling of trees by machmes has proved more expensive 
than felling by hand. 

In felling trees saws are now used almost exclxisively in Sweden, 
because the waste is less than when f eUing is done with axes. Usually 
two men operate each saw but in some places only one man does the 
work. In some cases, the one-man saw has a spirsQ spring attached to 
the end of the saw and fastened to the tree, which greaUy facilitates 
the sawing operations. 

In the better managed private forests, the height of the stumps 
does not exceed 3 or 4 inches above the frozen groimd (not above 
the snow cover). In order to accomplish this resiut the loggers must 
shovel the snow away before cutting. Fines are usually imposed 
for stumps in excess of the stipulated neight. 

Particular care is taken not to damage the surrounding young 
forests when trees are felled. If the trees show any traces of decay, 
the lomers must saw off pieces at the butt end from 1 to 2 feet in length 
until ^e decay is removed. For this work a smaU compensation 
is often paid. It is evident that by the exercise of care in this respect, 
the cost of floating and handling wiU be decreased, as it is a loss to 
bring a rotten log to the mill, to incur the same charges for handling 
as sound timber. 

After the tree is felled, it is limbed from the butt toward the top 
and is then barked. The barking is done with a special implement 
shaped like a spade with a sharp edge. Barking is compiilsory by 
law in many sections of Sweden but in the northern Provinces the 
law makes certain exceptions. 

There are several reasons for the compulsory barking of logs. It 
is contended that the accumulation of bark in the floating rivers is 
injurious to the fish, although on this point opinions vary. At any 
rate, during floating the bark loosens and fills up the rivers. For 
the sawmill owner, it is often important to have the logs barked, 
because unbarked logs are liable to accumulate sand, which is in- 
jurious to the saw blades in the mill. Furthermore, barked logs 
are more easily handled and prevent an accumulation of refuse at 
the mill. Unbarked logs are liable to tint the lumber, giving it a 
brownish color, which impairs the appearance. The barkmg of logs 
entails, however, considerable expense, to which thwe is often strcMOg 
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objectioo. This increased expense of logging is a handicap to many 
forest owners in remote districts, because it hampers the utilization 
of smaU-dimension timber. Spruce logs are seldom barked. 

According to Forester W. Ekman, one man can cut, limb, and bark 
the following number of logs of different dimensions, during a day of 
9^ to 10 hours: 
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9 


10 


11 


12 


14 


16 


18 


16 feet 


32 
28 
25 
23 
22 
21 
20 


26 
23 


21 
19 
17 
16 
15 
14 
13 


17 
15 
14 
13 
12 
11 
10 


14 
13 
12 
U 
10 
9 
9 


12 
11 
10 
9 
9 
8 
8 


10 
9 
8 
8 

7 
7 
7 


8 


5 




17 feet 




19 feet 




21 feet 




23 feet 




25 feet 


• ^ 


27 feet 









In general, it may be said that in the better stands an average of 
1^ to 2 saw loss from each tree may be obtained. In the coastal and 
mountainous districts, however, one log from each tree may be the 
average. 

0RO8S0 u 'rriNG . 

When the tree is limbed and barked, it is crosscut to log lengths. 
This is one of the most important operations in the forest, and special 
expert crosscutters have been used for this purpose in Sweden for a 
number of years in the most efficiently operatea forests. Inefficient 
crosscutting methods may cost the company thousands of dollars and 
an ordinary logger might be more or less cardess in this respect. 
The extra expense, however, causes many mills to do without the 
special crosscutters. 

The sawing schedules are based on the top diameter. It is th^ 
fore necessary to produce such top-diameter dimensions as will give 
the best results when the logs are cut into lumber. Special cross- 
cutting tables are made up by the mills, based on the market prices 
of lumber and also taking into consideration the probable niture 
trend in the prices of the different widths. The crosscutting is 
effected in accordance with these tables, and the crosscutter and the 
mill superintendent are in constant touch with each other during 
the logging season, in order to obtain an output of the most suitable 
log dimensions. 

The smallest top diameter of saw logs varies a great deal and is 
determined mainly by the cost of logging and floating. On an 
average, saw logs are seldom cut less than 4 to 5 inches in top diame- 
ter; mis applies only in districts where the cost of logging and float- 
ing is mo(ferate. In other districts, the minimum top diameter may 
be 6 inches. TTie competition from pulp mills may tend to increase 
the TTiininiiim top diameter in many instances. 

The remainder of the tree (top logs) is carefully utilized as a rule, 
bein^ cut into props, charcoal logs, or pulp logs of various lengths. 
If^he log is crooked, it must be crosscut at the bend, unless 
the Tnilk have speciaJ apparatus for sawing crooked logs. Elfforts 
are also made to crosscut logs in such a way that the clear will be 
separated from the defective part of the tree, provided the average 
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log lengths will not be impaired by this procedure. The mills that 
dassifv the lumber into more than three grades are particularly 
careful in this respect. 

If the taper of the log is large, the log lengths are made small 
because in sawing long logs with a large taper the waste is dispro- 
portionately great. 

He log lengths are cut on odd and even feet, giving from 6 to 8 
inches excess to provide for damage during floating. As the lumber 
for export is sold on an average-length basis, no attention is paid to 
obtaining any special standard of log lengths. The most important 
markets for Swedish lumber employing the English measurements, 
the saw logs are cut to E^lish feet and inches. Logs are seldom 
shorter than 9 to 10 feet; the maximum length varies a great deal 
and is usually governed by the conditions of floating. In most of 
the Swedish rivers the charges for floating long logs are very heavy 
and the timber is liable to break while en route to the mill. There- 
fore, the maximum lengths of logs floated in Swedish rivers may be 
28 to 29 feet. The crosscutter must endeavor to obtain an average 
length of about 18 feet. 

'file top diameters are usually cut on the half inch and in some 
cases the most efficient operators crosscut on the quarter-inch diame- 
ter. The top diameters most in demand are as follows: Pine, 8, 8}, 
9i, 10, 11, 13, and 15i inches; spruce, 7i, 8i, Of, lOJ 12f, and 15 
inches. 

The following is a sample of the instructions for crosscutting logs: 

Minimum top 
Fine in lengths of — ' diameter (inches). 

13 to 29 feet 6 

11 to 12 feet 8) 

9tolOfeet 9 

Spruce in lengths of — 

15 to 29 feet 7 

13 to 14 feet 8 

9 to 10 feet ^ 

In some districts in Sweden great importance is attached to ob- 
taining long lengths, thereby lessening the cubical contents of the 
lumber obtained when these logs are sawn. These mills have 
special markets for lumber of long lengths, but it is generally con- 
tended that although they obtain an increased price for such stock 
the waste in cutti^ long lengths in the mill is disproportionatdy 
large and the increased prices could scarcely make up for loss in 
material. 

It is generally estimated that one crosscutter can take care of the 
output of 8 to 10 loggers. The crosscutter may also be called upon 
to keep an exact accoimt of the number of logs and log dimensions 
cut in order to enable the mills to be posted on the progress of the 
l^^OTng operations and to plan the following season's cut of lumber. 
^ To understand the importance of eflGlcient crosscutting methods, it 
IS necessary to consider the scale of prices of lumber of various 
widths. Some dimensions, 1 1 and 9 inches, for example, are much 
in demand and command nigher prices than, for instance, 8 and 10 
inch stock, which is wanted by only a few markets. The following 
example may be given to illustrate the economic loss caused by an 
inefficient system of crosscutting, the values given being in accoid- 
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ajQce with the average value af saw loga before the war: An avwvip 
pine tree about 60 feet high and 12 inches in diameter at bpiigt 
neight, with a taper of about 1 inch in 9 feet, may be croascitt-it 
follows: 

Alternative I: 'V**^ 

1 log 15 feet long and 10 inches at the top flDO 

1 log 17 feet long and 7 inchee at the top 1)0 

1 lo^ 17 feet long and 3 inches at the top L)0 

Alternative II: 

1 log 25 feet long and 8 inches at the top 05 

1 lo^ 25 feet long and 3 inches at the top 96 

Altern*tiveIII: 

1 log 19 feet long and 9 inches at the top : VL 

1 log 27 feet long and 4 inches at the top ffl 

Thus a loss may ensue from a faulty system of crosscuttin^ of as 
much as 29 cents on one tree, not considering the top log, T^iich u 
used for coal or fuel and which often is of smau value. 

In no other coimtry is the system of crosscuttin^ so developed as 
in Sweden. In Bussia, for instance, where about 3ie same kinds of 
trees grow, most of the logs are crosscut to about the same lengths, 
the comparative value of the lumber to be sawn from various log 
dimensions not being taken into consideration. 

UTILIZATION OF ALL FABT8 OF TBBB. 

The efficiency in the utilization of even the smallest top log is sur- 
prising and the utilization is becoming closer and closer each year 
as the cost of stumpage increases and the floating facilities are im- 
proved. In most of tne favorably located forests in Sweden, prac- 
tically nothing is left in the forest after cuttiog. Even the Dark, 
branches, and roots are utilized for fuel, tar, etc.^ In some districts, 
bark, branches, etc., are compressed into briquet for fuel. 

During the war a very close utilization of small top logs was insti- 
tuted. About 40 top logs were made up into a bxmdle 10 to 11 feet 
long and 15| to 23^ mches in diameter. These bundles are strapped 
witS iron wire, for which purpose a special machine has been con- 
structed, costing about $70. Three men can put up 60 bimdles per 
day by usuig this machine and one company alone put up 35,000 
bundles of this material in 1918. The cost of bundhng was abottt 
15 to 25 cents a bundle in 1918-19. The bundles were floated to 
the nearest charcoal plant where this material was manufacturod 
into charcoal. One of these bimdles may be classified at approx^ 
matehr one-fifth of a standard log, and the charge for floating has 
usualfy been about lOJ cents per bundle, though there was consider- 
able variation. The percentage of sunken bundles was less than on#> 
half of 1 p^ cent. The who& undertaking was so successful that i 
number of operators in Sweden have followed up the success of ite 
first trial, which was made in the Dal Biv^. 

It is fig[ured that the forest owners obtained a net profit in 19iB 
of approxunately 1^ cents per cubic foot by selling these bundles # 
the cnarcoal plants, but in this calculation stumpage has not betti 
included. It is difficult, however, to fix any amount for stumpage, ^ 
these top logs would probably have no value except for this puj^xjflft 

■Tlie roots are either blasted or pulled out of the grooiid. During the mr as higbas aOoentt per sobto 
ftwt was paid for the roots, based on the measoremeiit of the roots In piles. 
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FIG. 22.— CHOPPING BRANCHES AND WASTE INTO FIREWOOD. 




FIG. 23.— PULLING ROOTS. 
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Bj disposing of thdm in this way, the forests are cleaned up and 
wa&te IS turned into profit. 

In no other country in the world, not even in Germany, can smaU- 
dimensicm top logs, etc., be utilized to so great an ext^it as in Sweden. 
This is due to the cheap transportation, ooth in the forests and from 
the forests to the mill, and to the excellent market that can usually 
be found in Sweden for such stock, which is used for charcoal, pu^« 
props, etc. Before the war tiie iron industries alone consumed 
120,000,000 bushds of charcoal, valued at $7,776,000, annually. ^ 

DEIVINO. 

The transportation of logs to the nearest waterway is done by 
hocses. Onhr in one or two cases are small losing rai&oads used in 
central Sweden, where the limited amount of snow greatly hampers 
the transportation by sledges. Recently a company was formed in 
Sweden to put into operation a new mechanical-transportation system 
forsaw Iocs. It appears, however, that this system is the same, m the 
nuiin, as tne system used in the United States for transporting logs by 
rail; but it is adapted to Swedish conditions. It is believed that 
the mechanical transportation of saw logs will make good progress 
in Sweden on accoimt of the topographicS conditions. The owedish 
Government is reported to have taken steps to use German army 
trucks for log hauling in the State forests. 

The driving of logs starts as soon as the snow covers the ground in 
sufficient qiuintities to facilitate sleigh driving. The sleighs used 
vary in construction in the various parts of ^eden. Usually the 
equipment consists of two sleighs connected with a chain. The one 
in front is about 6 feet long and provided with an immovable bar on 
which the logs rest, thereby enabling the driver to make sharp turns. 
The rear sleigh is 7 to 11 feet long. The load is secured by a special 
binder, now used instead of spikes, which previously were oriven 
into the loffl in order to fasten the chains. These spikes often broke 
during cola weather and the spike left in the saw log caused a great 
deal of trouble in the sawmills when the saw blade struck the piece 
ofsteeL 

The logs are generally assembled at one central point along the 
main loggmg road, where they are loaded on sle^hs and driven 
down to tne water. Tlie ec^uipment used for hauling the lo^ from 
the stumps to the assembling point is a small sleigh on which the 
top end of the log is chained, while the remainder of Uie log is dragged 
on the ground. 

The loads vary considerably in size. According to Forester W. 
Ekman, the average loads in Sweden are the following: Seven-inch 
top-diameter logs, 65 cubic feet per load; 12-inch top-oiameter logs, 
80 cubic feet per load; 12-inch top-diameter logs, 92 cubic feet per 
load. 

The number of trips per day denends, of course, upon the distance. 
According to Forester O. Enerotn, the following schedule may be 
coosiderM as normal in Swedai: Up to 1.9 miles, 4 trips per day; 
1.9 miles to 2.6 miles, 3 trips per day; 2.5 miles to 4.4 miles, 2 trips 
per day; 4.4 miles to 10 miles, 1 tnp per day. It is impossible^ of 
course, to ^ve anything but a rough estimate, as the topographical 
conditions determme the progress of the driving. 
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The horses used in forest operations in Sweden are remarkably 
adapted to logging conditions. Tliey are sturdy and excellently 
trained for the ai££^ult work in the forests. 

When the logs have been tf^en down to the waterway they are 
piled either on me ice or on the bank and are given a solid toundation 
of two parallel logs placed at right angles to the tiers of the oihet 
logs. At least once a week the saw logs are scaled by the company's 
inspector and the logs are provided with a dozen or more brands 
along the entire len^h, in order to enable the floaters to separate 
them readily accordmg to ownership. 

When saw logs are sold deUvered at the river bank, they are often 
measured by members of an organization of measurers established 
by thepurcnasers of saw logs in order to avoid haphazard purchasing 
methoos. Formerly logs were frequently measured in different ways 
in the same district and the buyer would not exactly know what te 
was getting. This system often led to imf air competition among log 
buyers, wnich the present impartial measuring system was estab- 
lished to eliminate. The cost of measuring of saw logs generally 
varied from one-half to three-fourths cent per log before the war; 
it was 50 to 75 per cent higher in 1918-19. 

Reindeer are used for log hauling to some extent in the northern- 
most parts of Sweden. The reindeer is a comparatively small animal 
but it possesses remarkable strength, and it is generalljr figured that 
two reindeer are capable of performing the same work in the forests 
as one horse. The average loads may be 30 to 40 cubic feet of logs. 
The reindeer does not possess the endurance of a horse and tJie &• 
tance covered in haulmg seldom exceeds one to two miles. The 
advantage of using reindeer is that the feed question is easily settled, 
as the reindeer lives on moss and similar vegetation growing in the 
northern regions. Sometimes forest owners nire a herd of reindeer 
to trample tne loming roads after a snowfall — an effective and cheap 
way of road builmng. 

After the logging operations are finished in the spring, the logging 
areas are inspected by the company to see if the loggmg contracts 
have been carried out properly. Fines for careless cutting, etc., 
are decided upon and final settlement is made with the logging fore- 
men. The logging foremen generally receive an advance of money 
before the logging operations start and part payments on the logging 
contracts are made d\iring logging operations in the winter. 

LABOB AND WAGES. 

In every coimtry there is some occupation in which the inhabi- 
tants have special proficiency, and it does not take a stranger long 
to find out that it is the handling of timber and lumber in wnich the 
people of Sweden excel. The Swedish loggers are hardy, have great 
endurance, and are very proficient in their work. 

Mention has been made previously of the endeavors of the Swedish 
forest owners to build up a permanent staff of loggers on their tim- 
b^lands. Besides these permanent workers, tiiere is always a large 
floating popidation moving from district to district and engi^ed in 
logging m the winter, floating in the spring, and farming m the 
summer. 
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Working and living conditions in the forest regions in Sweden 
have been generally satisfactory. Good money has been earned by 
the loggers Decause the cost of living in Sweden was low before the 
war aod the loggers were able to save the greater portion of their 
wages. 

According to oflicial statistics, the following wages were paid to 
different kinds of workers in the various districts of Norrland and 
central Sweden in 1913, 1917, and 1918. Conversions here and 
throughout this report have been made at the normal rate of 26.8 
cents to the Swedidi crown: 





FaneiB. 




Drivers (with horse). 




Districts. 




Increase. 





Increase. 




1913 


1917 


1918 


1913 to 
1918. 


1917 to 
1918. 


1913 


1917 


1918 


1918 to 
1918. 


1917 to 


B«wiflg 


10.88 
1.16 
1.04 
.87 
.87 
.92 
.91 
.91 


$2.04 
2.98 
2.49 
2.42 
2.22 
2.36 
2.79 
2.17 


S2.46 
4.88 
3.51 
8.38 
3.46 
8.15 
4.00 
3.47 


Perct. 
195.8 
323.0 
237.6 
287.7 
298.2 
343.6 
337.5 
280.1 


Per a. 
20.2 
63.6 
40.9 
30.5 
56.3 
33.4 
43.5 
60.4 


S2.25 
2.50 
2.16 
1.94 
1.94 
1.78 
1.80 
1.80 


$4.23 

7.32 
6.43 
6.00 
5.98 
5.47 
5.65 
4.90 


$6.22 
12.60 
9.62 
9.27 
9.26 
8.84 
7.96 
7.83 


PercL 
175.8 
402.7 
845.4 
377.2 
876.7 
897.7 
341.2 
384.0 


Peret, 
46.7 


Gevle-Dala....: 

Central Norrland.... 
Hemoeaad 


71.9 
49.9 
64.5 


Umea 


64.8 


Skelteftea 


61.9 


Lower Norrbotten.. 
Upper Norrbotten.. 


41.0 
59.7 


Averafle^Norr- 
bana and 
oentralSw^ 
den 


.96 


2.43 


3.55 


271.4 


46.4 


2.03 


5.71 


8.71 


330.2 


52.4 







The following information is given in regard to the wages in various 
districts of southern Sweden in 1918: 



Districts. 


FaDers. 


Drivers 
(with 
horse). 


Districts. 


Fallers. 


Drivers 
(with 


Soda 


$1.95 
2.22 


$5.33 
5.78 


Vestiu. 


$1.87 
2.20 


$5.63 


Smaland 


Ostra 


5.53 









It is thereby seen that southern Sweden had considerably lower 
wages than northern Sweden, but the logging operations are not 
important in these districts. Cases were known in districts of 
southern Norrland where as high as $20 to $22 per day was paid in 
1918 to saw-log drivers with horse. 

In southern Sweden the low wages may be explained to a great 
extent by ttie fact that the loggers are more permanent employees 
than in northern Sweden and, besides their wages, these people obtain 
other benefits, such as the use of farms and other properties at very 
low rent. 

It may be of interest to consider the statement following covering 
the cost of the necessary food supplies per man (about 4,300 calories 
per day) in the forest regions of central Sweden during 1914 and 
1918-19^ 
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ArUdos. 


1913-14 


191»-19 


Artlotos. 


1913-14 


m^]i 


2. 2 pounds nuucatfin 


10.40 
.24 
.19 
.10 
.16 
.10 


10.80- 1.07 
.13 




10.06 
.27 
.40 


VL% 


4.4poimd8ryeBrwd. 

1. 1 pounds salt pork 


1. 1 pounds dried fruit 

Tobacco, etc 


<\ 


2. 2 pounds wheat flour 

2. 2 pounds oatmeal 


14. 5 pounds (4,300 calo- 
ries Der d&7) 




1.90 




i.l p<nnids sugar ,. 











a Usually not obtainable. 



b Not obtainable. 



Besides these articles, the loggers generally brought with than 
from home different farm products, such as umk. 

The prices of hay and oats during the same periods were as follows: 
Hay, 1 to 1.3 cento per poimd in 1913-14 and 7.3 to 8.5 cents in 
1918-19; oate, 2.2 to 2.7 cento per pound in 1913-14 and 9.7 to 14.6 
cento in 1918-19. The prices for hay and oato are not in accordance 
with the maximum prices fixed by the Govermnent; but all over 
Sweden only limited quantities were available at the Government 
rates. Many people sold both food and feed stuffs at higher prices, 
in spite of the energetic efforte on the part of the Government to 
check these practices. 

llie importance of the forest to the Swedish nation was particu- 
larly manifested during the war, when Swedish scientisto produced 
a feed substitute made of wood pulp. It is said that this substitute 
horse feed enabled the loggers to continue logging operations. 

COST OP LOOGINO. 

To obtain an average figure of the cost of logging covering the 
whole coimtry is almost impossible because conditions differ in the 
various sections. The following statement, compiled bj Prof. G. 
Limdber^, gives the index nimibers showing the relative cost of 
logging for logs of different top diameters, in most districto, if the 
8-mch top diameter is taj^en as the basis (1.00) : 



OperatioDS. 


Top diameter (inches). 






5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Felling, barkiiig, and limldng 

DxiviDg, average haul, 2 to 2) miles 


1.41 
1.44 


1.20 
1.26 


1.09 
1.12 


1.00 
1.00 


0.93 
.90 


0.87 
.82 


0.82 
.76 


a78 
.71 


0.74 
.67 


a70 
.64 


as: 

.a 



The following detailed statement of the cost of logging, per cubic 
foot, during 1913-14, 1917-18, and 1918-19, in a distnct of southern 
Norrland is believed to be representative of standard logging opera- 
tions in the principal districto of Sweden. The variations Detween 
this district and certain other districto in Sweden may be due laigelv 
to special local conditions. 
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Items. 



1913-U 



1917-18 



1918-19 



Cottiiig (based on average logs 8 inches at top, 17 feet long, limbing, bark- 
ing, and crossontting) 

Tmuportation (driving logs to waterway, average 2 trips per day) 

Total 

Orerliead chaiigeB and general expenses: 

Marking trees for cutting and log scaling at river bank 

SurvejTing 

Saperrision of logging 

R€Mid-4x>nstniction camps 

Inspection after logging 

Inability insurance 

Dumping logs into river 

Total : 

ntumpags 

QnnA total cost of getting logs to river bank 



CerUs. 
0.880 
1.550 



2.430 



.080 
.040 
.060 
.080 
.003 
.013 
.003 



.299 



4.290 



7.019 



Cents. 
1.870 
4.230 



6.100 



.100 
.050 
.182 
.160 
.013 
.016 
.067 



9.657 



16.345 



Cents, 
2.2S0 
5.110 



7.860 



.147 
.059 

-201 
.016 
.016 
.080 



.720 



10.440 



18.520 



AVERAGE LOG DIMENSIONS IN DIFFERENT DISTRICTS. 

When the lumber export trade started on a lai^ scale a little more 
than half a century ago, there were large areas of virgin forests in 
Norrland. During the nrst years of logging in this region no trees 
yieldiiig logs less than 12 inches in top diameter were cut. Since 
that time, nowever, the saw-log dimensions have been steadily de- 
creasing as the prices of stumpage have advanced. 

The following schedule gives the result of an investigation of the 
present average saw-log dimensions covering many standard opera- 
tions in different parts of Sweden: 



Distriots. 


Average 

top 
diameter. 


Average 
length. 


Distriots. 


Average 

top 
diameter. 


Average 
length. 


Northern Norrland: 

Haparanda 


Inches, 
7 7J 


Feet. 
1^181 

17-18 


Central Norrland: 
Hemonnd 


Inches. 
} 7i-7i 

8 
7-8 


Feet, 


LaG^rTz :....:: 


Sundsvall 


18i-l»i 


Pitea 


Southern Norrland: 

Hudiksvall 




Skdlettot 




Umaa 


Sodflrhamn 


17J 




Oevle 




West coast 


15-162 









An investigation in several of the principal lodging districts of 
Norrland gives the following results in regard tq the percentages of 
pine and spruce saw logs of various top dimensions: 5 to 6 inches, 
27 per cent; 6 to 7 inches, 20 per cent; 7 to 8 inches, 17 per cent; 
8 to 9 inches, 13 per cent; 9 to 10 inches, 14 per cent; 10 to 11 
inches, 4 per cent; 11 to 12 inches, 3 per cent; 12 to 13 inches, 
2 per cent. 

In four districts in southern Norrland it was f oimd that the per- 
centages of pine and spruce logs of different lengths were as follows: 
Spruce in l^igths of 10 to 13 feet, 7 per cent: in lengths of 14 to 21 
feet, 88 per cent; and in lengths of 22 to 29 leet, 5 per cent; pine in 
corr^ponding lengths, 18, 71, and 11 per cent, respectively. 

It is difficmt to obtain a satisfactory statement covering wie logs cut 
in any particular district, because these statistics have been com- 
plied at the mills and nearly all the districts in Norrland take logs 
from adjacent districts and even from Finland. 
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In regard to the log dimensions in southern Sweden outside the 
west-coast district, it is impossible to give an accurate idea of the 
average dimensions, because the logs are cut by thousands of small 
operators, usually witiiout r^ard to obtaining the most profitable log 
dimensions. The lengths are shorter in southern Sweden than in the 
other parts of the country; probably most of the logs are 14 to- 16 
feet long. They are seldom longer on account of the difficulty of 
transportation. Moreover, southern Sweden produces most of the 
lumber exported to the Danish market, which prefers lengths of 12, 
13^4, and 15 feet. 

The dimensions of saw logs have been on the decline for years as 
the virgin forests are graduSly being cut out. The following state- 
ment from some of the largest operations in Norrland gives an idea 
of the decrease of log dimensions from 1907 to 1917: 



Yean. Average dimensloiis. 

1907 8 inches by 19| feet. 

1908 8} inches by 20 feet. 

1909 7} inches by 19J feet. 

1910 7f inches by 19| feet. 

1911 7i inches by 19j feet. 

1912 8 inches by 19} feet. 



Years. Average dlmwHons. 

1913 8 inches by 18i feet. 

1914 8i inches by 18i feet. 

1915 81 inches by 18i feet 

1916 8 inches by 18} feet 

1917 8} inches by 18} feet 



Many sawmills in Norrland take considerable quantities of saw logs 
from Finland. The Swedish mills, of ten possess timber holdings in 
northern Finland, but most of the logs are contracted for from the 
Finnish State forests. As the Finnish timber is usually cut from vir- 
gin forests, it enables the Swedish mills to complete tneir stock lists 
with wide stock cut from the Finnish logs ana thereby to enhance 
the value of the whole production of the Swedish mills. The Finnish 
timber is taken in whole tree lengths and rafted across the Gulf of 
Bothnia to Swedish ports. Not omy the ports on the northern shores 
of the Gulf of Bothnia take Finnish timber, but even ports in central 
Norrland have for a long time contracted for large quantities of 
Finnish logs. This competition in saw timber is disliked by the 
Finnish sawmill operators but the Swedish sawmills usually can pay 
higher prices for saw timber than the Finnish mills, because the 
Swedish sawmills cut the lumber with a lai^er percentage of wane 
and can utilize the waste material to better advantage. The Fin- 
nish timber, however, sometimes shows decay and other defects. 
Energetic enorts are being made in Finland to check this exportation 
of saw logs to Sweden. 

PRICES OF SAW LOGS. 

The Swedish sawmills find it to their advantage to equalize their 
production of lumber by purchasing timber from other forests than 
their own. The competition usually is not only among the sawmills 
but also between pulp mills and sawmills. The base prices on saw logs 
delivered at the waterways are often stipulated by tne local branches 
of the Swedish Exporters' Association, with a view to bringing about 
fairer methods in the purchase of saw logs. Although the mills may 
agree in regard to a certain maximum increase on mese base prices, 
they have not been so successful in cooperating to purchase saw logs 
as in cooperating to sell lumber for export. 
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The base prices are generally fibced for logs delivered at a certain 
point on tlie main floating river. The pnce for logs delivered at 
other points is arrived at by deducting the difference in the floating 
charges between the two points. The buying of saw logs always 
entans a certain amount of risk to the sawmills because they are 
unable to tell what prices they may obtain for the lumber cut from 
these logs, as it nearly always takes from one to two and a half years 
for the saw logs to be turned into lumber for shipment. 

At the time the purchase is made, an advance of about 10 per cent 
of the contract price is made and the balance is paid either in install- 
ments or upon delivery. 

As the prices of cut saw logs will give a better idea of the value of 
the raw material in Sweden tnan a statement of the stumpage values 
with the cost of logging and floating, special attention will oe given 
the matter of prices of saw logs. 

The following table, compued by Forester Ortenblad, shows the 
advance in the price of saw logs of different top diameters in the 
Indal River district, from 1855 to 1905. The prices are quoted per 
standard log 21 feet long: 



Top diameters. 


1865 


1865 


1870 


1874 


1876 


1880 


1886 


1890 


1896 


1900 


1905 


ISinohes 


10.39 
.09 
.07 


10.47 
.33 
.17 


W.54 
.43 
.32 
.19 
.13 


$1.20 
1.07 
.94 
.80 
.54 


80.67 
.54 
.40 
.27 
.13 


10.86 
.73 
.59 
.46 
.21 


10.96 
.82 
.68 
.44 
.24 


$1.06 
.91 
.79 
.53 
.33 
.17 


$1.18 
.98 
.79 
.54 
.34 
.20 


$1.69 
1.26 
.96 
.70 
.43 
.28 
.17 
.16 
.09 


$1.74 


lunches 

lOlnches 

Sinches 


1.41 
1.13 
.84 


Slnches 






.56 


TInohes 






! .34 


einohes 
















.17 


Sinches 




















.15 


i\nrhf*. . . 













































This table is especially interesting because it shows that only logs 
10 inches and more in top diameter were cut up to 1870. From that 
time to 1890 no logs less 8 indies in diameter were sold and from 1900 
saw Iocs with top diameters down to 4 inches were considered as com- 
mercial sizes. This top-diameter limit has not been lowered at the 
present time. 

It is diflBcult to tabulate the statistics of cost of saw logs in such a 
way that they can be compared, because the methods of measurement 
in the different districts vary considerably and the cost of floating 
also is a factor. If the logs are delivered at the upper course of the 
river, the price must be lower than if they are debvered dose to the 
mills. The figures in the table following, referring to different dis- 
tricts, can not DO compared with one another without taking into con- 
sideration the cost of floating, but they may separatdy indicate the 
increase in cost during the last few years. 

The table following shows the prices of saw logs per cubic foot, 
delivered on the mam floating river in various distncts of Sweden 
for specified years, together with the percentage of increase each 
year over a stated pnce basis for each district. A standard pine 
log 8 inches in top diameter and 17 feet in length has been considered 
m making these calculations, the average contents being 5.93 cubic 
feet, based on top-diameter measurement. 

±he prices for spruce logs were in some cases on a par with those 
on pine and in other cases were somewhat lower or hi^er, according 
to circumstances. 
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Districts aad jmn. 


Price per 
tabioioot 


!»«-. 


Districts and years. ^^ 


Incmae. 


LolM (basis, per k«, 27^ 
oents): 

1913 

1917 


CentM. 

6.4 
9.1 
10.0 

7.8 
7.8 
9.1 
13.0 
15.6 

9.1 
10.0 

9.6 
11.5 
17.0 
23.2 
19.8 

6.8 
7.1 


PereenL 

86 
96 
110 

50 
50 
76 
150 
200 

140 
165 
150 
200 
350 
500 
400 

10 
16 


86.3 cents for 19li^ lui 
and 84.8 cents for Istw 
yearsj^-Continiied. 


Onto. 

7.3 
8.8 
14.9 
14.9 

M.8 

14.8 
19.0 
19.0 

8.5 
8.6 
11.1 
14.8 
90.O 
23.2 
33.9 


FercaL 


1918 


S 


SkaUeftea (basis, psr Io«, 80^ 
cents): 
1914 


1916 


» 


1917 


130 


1918 


m 


1915 


Dalecariia (basis, per lo^, 48. 1 
cents): 

1914 




1916 




1917 


m 


1918 


1915 


100 


HemosaDd (basis, per Io«, 22.8 
cents}: 
1913 


1916 


160 


1917 


160 


Klar River (basis, perlog, 41.8 
cents): 
1913 




1914 




1915 


X 


1916 


1914 


D 


1917 


1915 


m 


1918 


1916 


110 


1919 


1917 


185 


HudlksvanCbasis.per log, 36.2 
cents for 1913 and 1914 and 


1918 


2» 


1919 


7» 


34.8 cents for later years) : 
1913 






1914 









A sawmill company in the Angermann River district reports that 
the following average prices in cents per cubic foot, had Deen paid 
for saw logs from 1907 to 1917; 1907, 7.2 cents; 1908, 8.5; 1909, 
7.9; 1910, 8.7; 1911, 8.4; 1912, 7.9; 1913, 9.0; 1914, 9.0; 1915, 
8.2; 1916, 10.7; 1917, 12.5. These prices, however, may be con- 
sidered somewhat below the prices usually paid by other companies. 

In other districts of central Norrland. the following prices were 
ruling for saw logs delivered at the Tnilla, including floating: 1909, 

7 cents per cubic foot; 1913, 8 cents per cubic foot; 1915, 9 cents 
per cubic foot; 1916, 11 cents per cubic foot; 1917, 15 cents per 
cubic foot. 

When the prices of saw logs in one of these districts are compared 
for 1903 and 1913, the amount of increase in the latter year varies 
greatly in the different dimensions, as follows: 6 inches, 71 per cent 
mcrease; 7 inches, 50 per cent; 8 inches, 40 per cent; 9 inches. 27 
per cent; 10 inches 14 per cent; 11 incnes, 9 per cent; 12 inclies, 

8 per cent. The increase of the price of logs of small-top diameter 
was due to the heavy demand for these logs by the pulp mills. 

In order to indicate how the top diameter effects the price per 
cubic foot, the following statement, showing prices per cubic foot lor 

Sine logs of different top diameters and mnerent lengths, is given, 
eUvered at Granvag (sorting basin), Hemosand district, in 1913: 



Top diameters. 


16 feet. 


17 feet. 


19 feet. 


21 feet. 


23 feet. 


25 feet. 


27 fart. 


fiinohes 


CenU. 

5.0 

5.7 

6.7 

8.3 

9.6 

12.3 

14.2 

13.0 

14.0 

12.5 

12.7 

12.8 

U.6 

11.3 


Crate. 
5.7 
6.0 
8.1 
9.6 

ia7 

18.0 
14.9 
13.8 
13.9 
12.9 
12.8 
13.1 
U.9 
11.3 


6.0 
7.1 
8.6 
10.1 
10.8 
13.3 
15.5 
14.3 
14.5 
13.2 
13.0 
18.1 
13.1 
1L8 


CenU, 

6.3 

7.4 

9.2 

10.5 

10.8 

12.2 

15.9 

14.6 

14.7 

1&4 

18.4 

18.1 

12.1 

11.9 


OmU. 
6.4 
8.2 
9.2 
10.8 
11.2 
13.6 
16.3 
15.2 
15.0 
13.3 
13.6 
18.4 
12.8 
12.0 


Centt. 

6.9 

8.9 

9.7 

11.1 

11.8 

14.0 

16.6 

15.8 

15.2 

14.0 

13.6 

13.5 

12.5 

12.1 


^^2 


•indies 


8.5 


7in4^^ 


iS 


Sincbes 


11.4 


Oinohes 


113 


lOindies 


143 


llinoliee 


17.5 


12iiiohe6 


15.3 


13inche8 


15.4 


Uinohee 


li3 


ISinohes 


13.5 


leinobes 


13.6 


i7iiw4Mf. 


li« 


Mindm 


B.3 
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FIG. 26.— DRIVING LOGS. 




FIG. 27.— LOGGING CAMP. 
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FIG. 28.--CROSSCUTTING, BARKING. AND CUTTING OFF ROTTEN SECTION 

OF LOG. 




FIG. 29.— LOGS PILED ON RIVER BANK. 
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Sprace logs cost 10 to 15 per cent less than pine. 

Tlie following table shows the comparative prices per cubic foot, in 
1914 and 1918, of 19-foot pine logs of different top diameters, deuv- 
ered on the main floating nver in the Skellef tea district of the tipper 
golf region: 



Topdiaiii0t«ra. 


1914 


1918 


Top dlametan. 


1914 


1018 


5inch«6 


Ctnta, 
6.0 
6.0 
6.0 
6.4 
7.6 
8.0 
8.4 
8.4 
0.6 
10.5 


Ctntt. 
12.1 
12.1 
12.1 
12.9 
16.8 
16.1 
16.9 
16.9 
10.3 
2a9 


lOinohM 


Cmta. 
11.3 
11.3 
12.1 
12.1 
13.1 
13.1 
13.1 
11.3 
11.8 
10.0 


Otnia. 
33.5 


Uindies 


101 indies 


33.6 


fln<*fi 


nlnohm .. 


24.1 


(ttlnebes 


121nche8 


24.1 


aimSb....;...:. ;:;.;.:..::.: 


lainohfls 


24.1 


7|inohe0 


Ulnofafls 


34.1 


gfnches 


ISindies 


34.1 


giindies 


lOlnofaes 


33.5 


9inelMB 


irinches 


33.5 


^indiM 


18inohe8 


31.7 









The prices vary a ^eat deal in the different districts. Where 
pulp muls are bidding tor timber, the prices of the smaller log dimen- 
sions are usually higher in proportion. The average cost of floating 
to the null in the Skellef tea district was three-fourths of 1 cent per 
cubic foot in 1914 and IJ cents in 1917. / 

From the foregoing table it is noticeable that the value of logs 
increases as the top diameters increase from 6 to 11 inches; but logs 
11, 12, 13, 14, and 15 inches in top diameter are quoted at the same 
price, while logs 16 and 17 inches in top diameter are quoted at a 
lower price and there is a further decrease with logs 18 inches 
in top diameter. This decrease in the value of the heavy logs is due 
to the fact that they are cut from overmature trees, which often 
show serious defects when sawn. 

The following table shows the prices per cubic foot obtained for 
pine saw logs of different top diameters cut in the State forests in 
different districts durinjg 1913, 1915, and 1917: 



DisMote. 


1913 


1915 


1917 


7 
inohes. 


9 
indifls. 


11 
inchfli. 


18 
inches. 


7 
inchn. 


9 
inches. 


11 
inches. 


13 
inches. 


7 
inches. 


9 
inches. 


11 
Inohfls. 


13 
inches. 


LnlM 


Ctnta. 
5.6 
7.2 
7.2 

ia7 


Ognta, 
7.5 
9.4 
9.4 
12.1 


Ognta, 
9.6 
12.3 
12.3 
13.4 


Centa. 
10.2 
18.1 
12.3 
13.4 


Centa. 
7.5 
7.8 
9.6 
10.5 


Centa. 
9.1 
10.7 
12.3 
12.6 


Centa. 
12.9 
13.4 
16.1 
14.5 


Centa. 
12.9 
13.4 
16.1 
14.5 


Cenu. 
11.3 
12.6 
15.3 
21.4 


Centa. 
11.3 
15.8 
18.8 
34.1 


Centa. 
11.3 
33.8 
31.4 
20.8 


Centa. 
W.1 


Oevle-Dala..... 
Vertrm. 


21.4 
22.8 



It is understood that the prices of saw lo^ have already reached 
their climax and that they have decrectsed. m most of the districts 
in Sweden. When the prices of saw logs are hi^h, the forest owners 
naturally endeavor to cut as much in their own forests as possible. 

FLOATING. 

No other country in the world has such favorable conditions for 
cheap transportation of saw logs from the forest to the mill as 
Sweden. The entire coimtry is virtually honeycombed with various 
20W**— 21 6 
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water systems, which offer splendid facilities for the floating of 
timber. Timber has been floated for centuries in Sweden, but the 
floating was not r^ulated in the modem sense of the word until 
about 50 or 60 years ago. 

It is difficult to ascertain with certainty at what time log floating 
was started in Sweden, but there are indications that it was as early 
as the fourteenth and nfteenth centuries, when mining was conducted 
on a large scale. The first governmental r^ulation in r^ard to 
floating was issued in 1551, and in 1674 floating on a large scale was 
records in the Dal River. Until 1809 the floating of timber had 
been carried on separately by individual log owners, but in tliat 
year the first floating association was established on the Klar River, 
which empties into Lake Wenner. The present floating system in 
Sweden was regulated by law in 1880. 

Important improvements have been made in the Swedish rivers 
to make them suitable for floating; up to the outbreak of the war it 
was ^roughly estimated that at least $40,000,000 had been spent for 
such* purposes, of which the Government had contributed approxi- 
mately $600,000. Private entelprises have thus taken the most 
active part in this work, while the Government assistance has con- 
sisted mainly in making laws that would enable the log owner to use 
the rivers for floating timber without being hampered by private 
interests having property on the river banks. 

At present, the total length of sl\ rivers suitable for floating in 
Sweden is estimated at 18,600 miles. Immediately before the war, 
it was estimated that about 85,000,000 logs were floated in these 
rivers annually and of this quantity approxmaately 85 per cent were 
floated in the rivers of Norriand and Dalecarlia. 

FLOATING-EIVER SYSTEMS. 

The principal floating rivers in Norriand and central Sweden are 
designated on figure 30. There is hardly any forest region in those 
parts of Sweden more than 6 to 10 miles from the near^t floating 
river. 

The rivers in northern Sweden run from the mountainous regions 
on the Norwegian border in a southeasterly direction, emptying into 
the Gulf of Bothnia. Some rivers originate in Norway^ the most im- 

f)ortant being the Klar. The principal floating rivers m Sweden are 
ound in northern and central Sweden, from the Finnish border to 
the mouth of the Dal River, a distance of about 470 miles. 

According to an estimate made by Otto Hellstrom, a well-known 
Swedish lumber expert, the table following shows the area of pro- 
ductive forest regions bordering the principal Swedish floating rivers, 
and also the total lengths of these rivers and their tributaries suitable 
for floating. 
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FloatiDg-rlver systems. 



AdJaoent 
productive 
forest area. 



Length (M 
floKinf 
riven, 
Indading 
tributih 
rles. 



Fkmttnc-river systems. 



active 



Leogaof 
florani 
riven, 
lododfats 
trlbnu- 
rltt. 



KillXy InchidlTig Upper 

TomeaandTarendo 

Vitan 

Ranea. 

Lulca 

Alteran 

Pltea. 

Aby 

Byske. 

Skeneftea 

Burea. 

Ricklean 

Dalkarlsan 

Seivaran 

Tavlean 

XJmea. 

Homean 



Aera. 

2,006,000 

82,000 

607,000 

2,224,000 

82,000 

1,350.000 

225,000 

618,000 

1,000,000 

173,000 

350,000 

54,000 

173,000 

07,000 

3,302,000 

02,000 



JAte. 

1,142 

80 
320 
785 

30 
010 
123 
. 382 
066 
117 
221 

32 
148 

57 
1,101 

55 



Ore... 

Leduan 

Losde. 

OideaandHusum 

Mo 

Angermami 

InSa 

Ltuogan 
mrrnani, ^ 
Delangeisan. 

Uosne 

Bkeijan... 

Dal.. 

Klar 

Total 



Acret. 

531,000 

64,000 

272,000 

717,000 

420.000 

4,201,000 

3,103,000 

1,878,000 

206,000 

321,000 

3,842,000 

04,000 

4,070,000 

1,878,000 



JiOa. 
IflG 

m 

l,l» 

m: 
% 

1,211 

12 

1,636 

746 



35,101,000 



16,436 



Some of the rivers mentioned originate in Norway and the total 
area of productive forests bordering them in Norwegian territory 
is about 692,000 acres. This figure has akeady been included in tli 
estimate given in the table. 

In southern Sweden the rivers are generally short and many of the 
waterfalls have been harnessed or tne rivers otherwise utilized bj 
industries. This utilization materially hampers the facilities for 
the floating of logs. Practically the only important floating-rivff 
system running through southern Sweden is tnat of the Klar and 
Gota Rivers. 

Southern Sweden can be left out of consideration almost entirely, 
because floating is carried on there in an inefficient way and on a 
, small scale. 

In Norrland, north of the Dal River, there are about 60 floating 
rivers of any importance, all emptying into the Gulf of Bothnia. Oi 
these rivers, 11 are more than 185 imles in length, 9 are 60 to 125 
nules, 17 are 30 to 60 miles, and 24 are less than 30 miles. It is of 
great importance to the floating in northern Sweden that the rivers 
run parfdlel without joining in the lower course. If they came 
together there would be a terrific jam of logs at this part of tne river 
during the floating season. The descent, usually $ to 11 feet per 
mile, IS very suitable for floating purposes. 

The following table shows the length and the fall per mile of some 
of the principal rivers in Sweden: 



Riven. 



Tomea River 

Kalix 

Lulea 

Pltea. 

SkeUeftea.... 
Umea 



Length. 


FaUper 
mile. 


MiU». 


Feet, 


233 


4.0 


208 


7.0 


108 


0.8 


101 


11.1 


206 


70 


237 


^o. 



Rivers. 



Angermaxm 

InSj 

Llungan... 

Liosne 

East Dal... 
Klar 



Length. 


'sr 


inut. 


Fed, 


842 


8L2 


106 


&5 


1«8 


ll.l 


230 


8l0 


283 


ii 


228 


!« 



Comparing the fall in the Swedish rivers with that of the rivers, for 
stance, in norUiem Russia and other parts of E\m)pe, it is eviaent 



instance. 
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that Swedish rivers have a great advantage, because the fall is 
stifficient to carry the logs without any medianical assistance. In 
many other countries it is necessary to tow the logs for hundreds of 
miles at great expense. 

The percentage of lakes in the Swedish floating systems varies be- 
tween 3.4 and 12.7 per cent. The lakes have a beneficial influence 
on the floating operations, because they act as reservoirs for the 
water in the sprmg, thereby insuring a more evenly distributed 
supply. Furthermore, these lakes Sord excellent faciUties for 
stormg logs. The same good conditions for log storage are foimd at 
the mouths of the rivers that enter the Gulf of Bothma, because the 
tide is not strong enough to cause any disturbance. 

It is fortunate that m northern Sweden the harnessing of water- 
falls has not been taken up before the rivers were r^ulated for float- 
ing. At present this harnessing of waterfalls can be done with due 
r^Mti to floating conditions. 

The river beds of the northern Swedish rivers are deep and the 
banks are generally high. Thus inundations do not occur frequently — 
a fortunate condition for the lumberman, as such floods are Uable to 
scatter the logs and cause considerable damage. 

In the rivers in northern Sweden the watel* stand is at its maxi- 
mum during the spring and smnmer, while in southern Sweden the 
water stana is at its lowest during the simuner. For this reason the 
Swedish rivers in the north are of better service in floating lo^ than 
in southern Sweden, since logging operations are carried on durmg the 
wmter and the logs are floated durmg the spring and summer. The 
floating in northern Sweden can be carried on from the time the 
Gulf of Bothnia is free from ice, which is generally at the middle or 
end of May, imtil the beginning or middle of November. The ice 
generally covers the rivers 150 t^ 200 days durmg the year; it melts 
first at the mouth and later toward the source. Tnis is of the greatest 
importance, because thus the lower course of the river is the firat to be 
clear of obstructions, so that lo^ jams are avoided. 

The same conditions apply m Norway, but few other European 
countries have the same favorable floating conditions. 

ORGANIZATION OF FLOATING. 

The floating in northern Sweden particularly is regulated in a very 
efficient way. About half a century ago each mill floated its own 
logs independently of other mills, but this system was very expensive, 
as comparatively few improvements could be made in the nvers by 
each individual company. A change in this system was edBfected a 
few decades ago, ana the present system of floating is based on the 
close cooperation of the mills having saw logs to be floated in the 
same rivers. 

The Swedish laws governing the waterways provide that if log 
owners deem it necessary they can have any river declared by the 
Government as open to pubUc floating; but in order to take this step, 
it is necessary to prove that the river will be^ of public use and that 
the cost of improvements will not be so excessive that the importance 
of the river for floating would be materially reduced. Only after the 
Government has declared the river to be opened as a pubuc floating 
river can the owners of the land on both sides of the river be forced 
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to consent to have logs floa4;ed through their Jpropjerty. According 
to Swedish laws, the landowner on the bank of a river owns part of 
the river adjacent to his property. 

Before the river is open to public use, all accounts, plans, and 
estimates for the proposed operation of the floating river must be ap- 
proved and verined by the Grovemment. Very strict regulations 
govern the division of the expenses for improvements, etc., Detween 
the interested parties. On tne capital invested in improvements of 
the rivers, etc., it is allowed to charge from 5 to 10 per cent interest, 
including a certain percentage of ri^. As a rule, tne operation of a 
floating river is too risky and too large an undertaking for any one 
individual and it is therefore undertaken by an association formed 
of all the log ownera having logs to be floated in the same river. If 
the lo^ floated during any one year should be less than the estimate 
made m advance, the money paid in beforehand for the improve- 
ments, the upkeep, and the operation of the floating river is not re- 
tumea. This risk is supposea to be covered by the 5 to 10 per cent 
charge for interest and risk, which represents the only possible 
profit derived from the money invested. The accounts are carefully 
audited by Government officials. The charges for depreciation must 
not extend through more than 20 years, and as soon as the improve- 
ments have been amortized no chaises of any kind can be made for 
the use of the river, but those who use the river for floating must keep* 
up the improvements, effect the necessary repairs, etc. 

The members of the floating association are jointly responsible for 
damage done to property by tne logs in floating. In order to divide 
the cost of floating equally among the members, the rivers are di- 
vided into a great many districts, each of which has a special tariff 
per log. 

^ It is very interesting to consider the difference between the opera- 
tion of a ft)ating-river association and that of anv other transporta- 
tion company^ because the profit derived from the operation of the 
floating nver is returned directly to the members^of the a^aociatioiL 
and no dividends are paid except legitimate charges for interest ana 
risk such as are allowed by law. 

It has been the intention of the Government to r^ulate the cost of 
floating in such a way that it would be of real benefit to ihe public 
and not a means of making naoney. In other words, the floating 
rivers are considered so essential to the welfare of the nation that 
they are classed with other means of transportation and communica- 
tion, such as State railroads, telegraph ana telephone, and mail. 

There are at present about 270 floating associations in Sweden, of 
which 25 or 30 are important. There are about half a dozen small 
floating associations in southern Sweden, but none of any consequence. 
The floating is sometimes undertaken by different associations for 
the main river and for the tributary rivers, and it is difficult for all 
the associations in the same river system to cooperate in floating. It 
must be borne in mind that at times floating must be rushed during 
the few weeks of the spring flood, and if there is a lack of cooperation 
in the floating of timber between the different districts^Jbhe result is 
often a mix-up of logs and the formation of log jams. The tendency 
is for the latter associations to absorb the smaller associations in the 
tributary rivers. Of all the floating in Sweden more than 70 per 
cent is effected by associations. The balance is carried on by private 
individuals, mainly on tributary rivers. 
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DCPBOYEHENT OF FLOATINQ BIVEBS. 

It is evident that if the rivers can be improved to make them 
better suited for floating, the time required for floating logs will be 
materially reduced. Furthermore, the labor charges for floating wiU 
be decreased and also the percentage of simken logs. On account 
of the excellent improvements in tne Swedish rivers, the floating 
seldom extends dunng more than one season. Only in rare cases, 
when the lo^ are taken from districts close to the Norwegian border, 
may it require two years to bring them down to the snore of the 
Gun of Bothnia. 

The percentage of sunken logs varies greatly in the different rivers. 
It may be said S) be i per cent to IJ per cent m well-regulated rivers, 
and^ occasionally 2 or 2 J per cent. The importance of limiting the 
floating to one year is seen from the fact that two-year floating 
increases the percentage of sunken logs about 100 per cent. Further- 
more, the logs are often greatly damaged during a two-year logging 
teriod. ^ A considerable loss of interest must also be charged to the 
)gs during the two years of floating. All told, it is estimated that 
two-year floating represents a loss to the log owner of at least 20 to 
25 per cent of the log value. The expenses for improvements, 
therefore, must be considered a very good investanent on accoimt 
of the decreased time required for floating. 

TTiese improvements generally consist of dams with which to 
regulate the water, and walls of logs, stone, or concrete. Stones and 
other obstacles must be blasted and many booms laid out in various 
parts of the river to prevent the logs from taking a wrong course. 

PROCESS OF FLOATING. 

The floating generally starts in May and ends in October or Novem- 
ber. The logs piled on the banks ol the rivers are dumped into the 
water as soon as the ice melts. The cost of this work is chained 
direct to each lo§ owner. 

The floating nver is divided into districts of 7 to 14 miles each, 
and the floating is generally given out on contract, with strict stipula- 
tions in regard to the time when the floating should finish ana also 
with provisions for fines to be paid by the contractor for logs that 
are left over, etc. The floating must be well organized and the 
floatii^ crews in the various districts must cooperate with one 
another. 

The spring flood starts first and lasts only a few weeks. Quick 
action must i)e taken to have the logs moved during this time and 
every effort is made to economize water by retaming the water 
supply in the dams to the greatest possible extent. Tne different 
distaricts are connected with telephone so that the dam keepers can 
let out the water when necessary. 

The flood in the moimtainous districts starts generally about two to 
three weeks after the spring flood is over. This second flood is of great 
importance to Sweden, but it is seldom foimd in other countries 
except Norway and in two rivers in Finland. It is on account of 
these two floods that floating can generally be accomplished during 
one season in Sweden. 



Digitized by 



Google 



88 BWKill&H LtTMBBE IKDXT8XBT AVD LUUBBB K&POBT TBADB. 



The log8 frequently jam in the riyers and it may be necessary to 
use dynamite m order to loosen them. The logs are generally 
floated individually. Across lakes they are bunch^ in ring booms, 
consisting of about 100 boom sticks and capable of holding 15,000 
to 20,000 logs. These ring booms are towed across the lakes, either 
by small steamboats oi^ by stationary electric motors on the shore. 

In t^e Tomea River, on the Finnish border, loss must be bunched 
and tied with chains, and similar regulations apply to the canals. 




X^^ 



Fio. 31.~PUn of sortizig baiin for mw lofs at BAndalan. 

Th^ average speed of the logs in the rivers is about 75 miles M 
month. As was mentioned previously, long lengths can not j|^ 
floated in Swedish rivers without difficulty; but recent improvemeiii|| 
have made it easier to float long lengths. Years a^o, m many m 
the Swedish rivers, the maximum log length was omy 14 feet, aifl 
this may explain the demand in some coimtries for 14-foot lumbtfi 

SORTINO OF LOOS. 

In the lower course of the rivers the logs must be sorted according 
to ownership, and for this purpose a suitable location is selectea 
where an arrangement for sorting is constructed. These sorting 
devices mav vary .considerably in construction. The best device is 
found in the sorting basin of Sandslan, in the Angermann River. 
This sorting basin, laid out accordinjg to a Norwe^an system (Blak- 
stad system), can sort 120,000 logs m 10 hours. Up to 90 different 
log owners may have their logs sorted at one time. In the basin 
310 men per shift are employed and more than 12,000,000 logs are 
sorted per year. 
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FIG. 32.— BUNDLING SMALL TOP LOGS FOR FLOATING. 




k>urtcay of Foreator O. Encroth. 

FIG. 33.— PULP LOGS AND LOGS FOR BOX FACTORIES PILED ON RIVER BANK. 
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After the lo^ hare been sorted according to ownership, they are 
indled and tied with wire. At times they are made into small 
Its. There are 130 to 200 logs per bundle, and by means of a clever 
echanical device. 16 men can put up 6 bundles per hour. From 
le sorting basin tne logs are towed to the mills. 
After the logging season is over a final ins|>ection is made of the 
itire floating nver in order to clean up possible left-over logs and 

> settle the question of damage to private property caused by logs 
uring the floating season. 

In a few distncts in southern Norrland losing is interrupted 
iring part of the summer on account of the sSnon fishing, wnich 
going on at that time. Some of the mills in these districts must 
leref ore take their logs to the mills by rail, which entails a laige 
[penditure. For this purpose a few companies have constructed 
leir own railroads. 

Becentl]^ in Sweden a new machine has been put on the market 
r salvaging sunken logs. It consists of a crane moimted on a . 
irge and provided with an ade that has two claws. These claws 
ay be lowered into the water, and when they reach the bottom 
le points of the claws are about 13 feet ai)art. As the claws are 
ailed up they grab the logs lying between their points. The machine 
driven by motor power and is estimated to salvage 100 to 200 
►gs per day. 

OCEAN RAFTING OP LOGS. 

Besides the river floating, millions of logs are rafted every year 

> and down the coast ana even from Finland across the Oulf of 
othnia. The Finnish logs are usually rafted in entire tree lengths, 
id the rafts are made up in ci^ar-shaped forms or placed in frames 
mtaining 600 to 800 logs. About 15 of these rafts are connected 
ith chains and towed by steamer to Hieir destination. 

It has been reported that even mills south of Stockholm have 
kken lo^ from northern Finland, but this may be rather imusuaL 
he raf tmg of Finnish l6gs is generally limited to central and northern 
orrland. Durinjg the latter part of the war the rafting of logs from 
inland decreaseato some extent. 

The various districts alons the coast in Norrland take large quan- 
ties of logs from adjacent districts. 

LABOR AND WAGES. 

It is estimated that 30,000 to 35,000 men are employed annually 
I floating logs. The Swedish floaters are skilled worl^rs but theur 
ork is both dangerous and difiicult. The men must otten pass the 
ght on the frozen ground, but during late years, the floating associa- 
3ns have endeavored to provide adequateliousing accommodations. 
The work is generally done on a contract basis, but when wa^es 
e paid they have been about $1.05 in 1913 for ordinary floatmg 
Drk and $1.18 for sorting logs. ^ During 1918 from $4 to $6.50 was 
lually paid for floating and sorting. 

QUANTITIES OF LOGS FLOATED. 

No official Azores are available as to the number of lo^ floated, 
it comprehensive statistics haVe been compiled by Otto HellstrQm. 
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The following table shows the number of logs floated ii 
average for 190S-1912 on the Klar River and the floa 
tems of northern Sweden : 



TktKOag^vtr wjHtetoA^ 



ma 



lW&-lfti2. 



Fjontinf^lFer 



KaJlx, iuoludiiij; Tomea and 

Tarendo Rivers 

Vitan 

Banea 

Lulea 

Alteran 

Pltea 

Aby 

Byske 

SkeUeftea 

Boraa 

Ricklean , 

Dalkarlsan 

Sevaran 

Tavlean 

Umea 

* Homean 



1,100,000 
64,000 
415,000 
044,000 
157,000 
632,000 
319,000 
578,000 

2,442,000 
600,000 
817^000 
83,000 
785,000 
158,000 

2,237,000 
359,000 



860,000 
60,000 
350,000 
516,000 
139,000 
600,000 
180,000 
607,000 

2,440,000 
412,000 
806,000 
60,000 
604,000 
112,000 

2,094,000 
288,000 



Otb 

Ledoan 

Loffde 

Oidea and Husum 

Ko 

Angermann 

Indal 

Llungan 

Hannangersan 

Delangersan 

LJusne 

Skerian 

Dal 

Klar 

Total 



Besides the logs floated in the districts specified, il 
to assiime that 3,000,000 to 4,000,000 logs are floate 
Sweden. 

Since 1912, the quantities of logs floated have incre 
ably, and at present it is believed that approximati 
logs are floated in all Swedish rivers. The quantity i 
approximately 394,000,000 cubic feet. It must be b 
however, that pulp logs are included in these figures. 

The most important floating river in Sweden is th 
River. The quantities of logs floated in this river du 
1915, 1916, and 1917 were as follows: 1915—9,820,930 
ing 49,367,817 cubic feet; 1916—12,667,593 logscontain 
cubic feet; 1917—13,589,199 logs contaming 60,277,9 

The average distance of floatmg in Sweden is esti 
nules. 

COST OF FLOATING. 

Immediately before the war it was estimated by O 
that the average cost of floating logs a distance of ! 
approximately 0.635 cent per cubic foot. This charge 
sorting at the mouth of tne river. It is almost impc 
such a detailed statement of the floating cost in the diff 
because the cost of floating is based on different stand 
all districts. In some districts the cost of floating is 
cubic foot and other districts on the log, and in the 1 
tariff is regulated according to log lengths. In some 
may be extra charges for lengths more than 20 feet ai 
districts may be able to float such long lengths at a 
the same distance. Fiirthermore, the cost of floating 
largely upon the expenditure made for improving the 
and on previous depreciation charges on improvem 
best-r^ulated floating rivers, which have been in 
decades, the depreciation charges may be almost n^ 

The accompanying diagram, prepared by Axel Lof, 
Swedish expert on &>ating, shows now the log dimensi 
cost of floating and refers to conditions in the Dal Eiv 
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ito. 3&. — ^ReUtiTOOOst of floating various log dimensions, shown by Index numbers. 
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Generally speakings the cost of floating is highest for the riyers of 
Norrbotten and Yesterbotten, because uie number of logs floated 
per mile is smaller than in rivers farther south.. 

According to information from various floating river districtfi, 
some examples are given illustrating the floating oiarees and their 
increase after the war started compared with pre-war ngures. 

It appears that the cost of floating before the war has varied from 
0.423 cent to 1.716 cents per cubic foot for the average distance, 
Besides these charges for floating, the dumping of the saw loss into 
the rivers was charged directly to each log owner. These charges 
amounted before the war to approximately 0.4 cent to 0.6 cent p» 
logand in 1Q17, to 0.8 cent to 1.3 cents per log. 

The following statements with regard to the cost of floating in tlie 
different districts are taken from the reports of some of the principal 
floating associations in Sweden. The material collected has m^j 
the object of showing the increase in the cost of floating during recent 
years and also how me cost of floating is calculated. 

Klar River. — ^The averc^e cost of floating per cubic foot was as 
follows in the Elar River horn 1913 to 1919: 1913, 0.49 cent; 1914, 
0.52 cent; 1915, 0.54 cent; 1916, 0.81 cent; 1917, 1.09 cents; 1918, 
1.24 cents; 1919, 1.24 cents. 

Dal Rwer. — The basis of the floating charges for logs in the Dal 
River is acs follows: Up to 9.8 feet long, equal to one-fifth of i 
standard log; 9.8 to 13.1 feet long, equal to one-third of a standard 
log; 13.1 to 29.5 feet long eaual to 1 standard log; 29.5 to 42.7 feet 
long, equal to 1^ standard logs; 42.7 to 59.0 feet long, equal to 4 
standara logs; 59.0 feet and up, eoual to 8 standard lo^. Tb 
avenge cost of floating in the Dal River, a distance of about 12S 
miles, was 1.072 cents per cubic foot in 1913 and 1.876 cents per cubk 
foot m 1917-18. 

Ljungan Rwer. — ^The cost of floating is calculated on the following 
basis: For logs 21 feet and shorter and less than 5 inches in top 
diameter, 0.35 standard log; 21 feet and shorter and 5 to 8 inches in 
top diameter, 0.50 standard los; 21 to and including 27 feet in length 
and less than 5 inches in top diameter, 0.50 standard log; 21 feet to 
and induding 27 feet in length and 5 to 8 inches in top diameter, 
0.70 standard log; 27 feet and shorter and 8 to 11 inches in top 
diameter, 1 standard log; 27 feet and up to 40 feet, irrespective a 
top diameter, 3 standara Ic^; 40 feet and longer, irrespective of top 
diameter, 6 standard logs. 

Ljusne River. — ^The charges from Lessen Lake to the mouth of tie 
river, a distance of approximately 218 miles, were as follows, per 
standard log: 1913, 11.6 cents; 1914^ 16.10 cents; 1915, 17.77 cents; 
1916, 27.60 cents. The cost of sortmg amounted to 0.748 to 3.055 
cents per log. 

The floating charges in the Ljusne River are based on the foUowiM 
schedule: Logs up to and including 24 feet long, equal to one standara 
log; log lengths from 25 up to and including 27 feet, 25 per cent 
increase; log lengths from 28 up to and including 31 feet, 50 per c«it 
increase; log lengths from 32 up to and including 34 feet, 75 per cent 
increase; log lengths from 35 up to and including 37 feet, 100 per cent 
increase; log lengths from 38 up to and including 40 feet, 200 per cent 
increase; log lengths from 41 feet uj), 400 per cent increase. Ninety- 
five per cent of Sjl logs floated in this river are less than 25 feet loi^ 
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hddl River. — The average cost of floating in the Indal River was 
given at approximately 6.7 cents per standard log during the last 30 
years. The average log dimensions decreased from 19 feet, with a 
top diameter of 10 inches, in 1888 to 19 feet, with a top diameter of 
7 mches, in 1917. 

Angermann River. — ^In the An^ermann River for log lengths of 27^ 
to 35 feet there is 100' per cent mcrease over the shorter lengths in 
the cost of floating; for loe lengths 35 to 40 feet, an increase of 150 
per cent; and for log lenguis of 40 to 45 feet^ an increase of 200 per 
cent. Ine average cost of floating per cubic foot in this river has 
been as follows: 



Ymn, 


Floating. 


Sorting. 


Total, 
floating 
andsoii- 


Yean. 


Floating. 


Sorting. 


Total, 

andsoii- 
ing. 


jm. 


Onus. 
a336 
.394 
.810 


Cenu. 
0.208 
.811 
.170 


Ofrtt. 
0.008 
.706 
.492 


1910 


Ofrtt. 
0.474 
.080 
1.382 


Cenu, 
0.289 
.480 
.957 


Onus. 
0.703 


mi 


1917 


L170 


ins 


1918 


2.288 









In 1914, 10,588,348 logs were floated in this river, of which only 
630 logs were longer than 27i feet. 

Umea River. — ^The cost of floating in the Umea River was approxi- 
mately 20.10 cents per log in 1915 and 21.17 cents in 1916, covering 
the longest distance in this river, which is approximately 240 miles. 
The cost of sorting logs was on an average 0.9 cent per log and was 
based on the following schedule: Logs 55 feet and up, equal to 8 
standard logs; logs 45 to 55 feet, equd to 5 standard logs; logs 35 to 
45 feet, equal to 3 standard logs; logs 27 to 35 feet, equal to 2 standard 
logs; logs 14 to 27 feet, equal to 1 standard log; logs 14 feet and 
k^ equal to one-half stanaard 1(^. 

Skdteftea River. — ^The average cost of floating on the Skelleftea 
River was as follows: 1913, 0.74 cent per cuhic foot; 1914, 0.81 cent 
per cubic foot; 1915, 0.80 cent per cubic foot; 1916, 1.04 cents per 
cubic foot; 1917, 1.12 cents per cubic foot. 

The maximum cost of floating from the most remote point of this 
river to the mouth of the river, a distance of approximately 190 
miles, amoimted to 3.26 cents per cubic foot in 1917 and the sorting 
of logs amoimted to 0.38 cent per cubic foot. 

The cost of floating is based on the following schedule: Logs 24 to 
27 feet, 50 per cent increase above shorter lengths; logs 28 to 33 feet, 
100 per cent increase above lengths shorter than 24 feet; logs 33 
feet and up, 300 per cent increase above lengths shorter than 24 feet. 

Titea Rwer. — ^The cost of floating in the Pitea River was on an 
average 13.4 cents per lo^ in 1917. Log lengths in excess of 27 feet 
are counted as two standard logs, and no logs longer than 30 feet 
can be floated. 

Ranea River. — ^The charges for floating for the maximum distance 
(District No. 4) to the mouth of the Ranea River was as follows from 
1913 to 1917: 1913, 1.61 cents per cubic foot; 1914, 1.68 cents per 
cubic foot; 1915, 1.80 cents per cubic foot; 1916, 1.63 cents per cuoic 
foot; 1917, 1.89 cents per cubic foot. 

IMea River. — ^The cnarges for floating in Districts Nos. 9 and 10 
on the Lulea River were as follows: 1913, 0.96 cent per cubic foot; 
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1914, 0,90 c«nt per cubic foot; 1915, 1.63 cwrte per cubic foot; 1916, 
1,41 cents j>er cubic foot; 1917, 1.70 cents per cubic foot. 

Kalix Bwer. — ^The cost of floating in the tenth dktrict in the lower 
course of the Kalix Riyer was as follows from 1913 to 1917: 1913, 
0.44 cent per cubic foot; 1914, 0.43 cent per cubic foot; 1915, 0.44 
cent per cubic foot; 1916, 0.51 cent per cubic foot; 1917, 0.89 c^t 
per cubic foot. 

The cost of floatmg in Finland and of rafting logs to norihem 
Sweden was approximately 3.2 cents per cubic loot m 1913 and 4 
cents in 19 

It may be stated as a general rule that of the total cost of trans- 

Sortation from river bai^ in the forest to the mills, the cost of 
oating itself is about 70 per cent and the cost of sorting about 30 
per cent. 

The following table, prepared by Otto Hellstrdm, shows the averafe 
cost of floating on the different river systems of Sweden* for m 
period 1908 to 1912: 
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The cost of floating has ^nerally been reduced during the last 
half century in most of the nvers in Sweden, in spite of the fact thai 
wages have gone up to a very large extent. The decrease was dw 
to the improvemeifbs made on the floating rivers. Besides ths 
decreased cost of floating, whidx directly tenefits the 1(^ owners, 
the improvements also opened up large areas of forest land and made 
tiiem accessible to exploitation, thereby increasing the value d 



The following figures are given by Forester Ekman covering the 
cost of floating per standardlog in the Ljusne River, a distance of 
about 150 miles from Lofsan to Lake Marmen, from 1865 to 1905: 
1865, 4.3 cents; 1870, 2.9 cents; 1875, 3.5 cents; 1880, 3.1 cento; 
1885, 2.1 cents; 1890, 1.7 cents; 1895, 1.4 cents; 1900, 1.3 cents: 
1905, 1.2 cents. The corresponding figures for 1910 and 1913, 
according to the reports of the Floating Association, are 4 cents and 
2.7 cents, respectively. 
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EFFECT OF FLOATING ON QUALITY. 

The timber must be materially affected by remaining in the water 
one or two yefurs during the floating. The gum in the logs is partly 
washed out and the wood is made softer. Consequently the lasting 
qualities are somewhat decreased, but on the other hand the color 
of the wood becomes more uniform. 

It is also found that lumber cut from floated timber is less liable 
to shrink during the process of seasoning and shows less tendency 
to split, crack, or warp. It is also claimed that lumber of this kind 
is less liable to discolor during the seasoning process than lumber 
cut from logs that have not been in contact with water. However, 
during the process of floating, particularly during two years of 
floati^, the sapwood of the logs may discolor and this is a serious 
drawback. 

The opinions in the different importing coimtries vary considerably 
in re^d to the merits of lumber cut from floated timber. Germany 
and Denmark, for instance, both of which have been accustomed to 
receive large quantities of lumber cut from unfloated timber, always 
prefer such stock, while most of the other markets prefer the other 

The drawbacks, if any, appear to be too small to offset the advan- 
tages of this cheap transportation facility. ' 

FUTURE DEVELOPMENTS. 

In the future, one may look forward to increased activities in 
improvement of the waterways in Sweden to make them suitable 
for floating, particularly in the northernmost Provinces. The Swed- 
ish forest owners will thus be enabled to utilize to better advantage 
^e waste products in the forests and the small-dimension logs. 

Furthermore, it is expected that when the many waterfall have 
been harnessed^ a more systematic economizing of the water will be 
imperative durmg the floating period. In this regard, the Swedish 
loating interests nave much to learn from Norway. 

Although stumpage values will probably remain at a very high 
kure in the future, the cheap transportation of the saw logs will 
uways enable the Swedish lumbermen to obtain the raw material 
ielivered at the mills at a figure that will make possible competition 
n European markets with any other coimtry. 

The cost of floating will probably decrease as soon as the many 
mprovements in the waterways have been amortized. 
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SAWMILL INDUSTRT. 

DETELOPMEJO' OF THE INDUSTET. 

The sawmill industry has old traditions in Sweden 
several hundred yearn. The fiiBt mills were construe 
Sweden at the Heginidng of the sixteenth century. 
primitive conatniction and operated by water po^ 
saws had only one saw blade inserted in the sash, an 
frequently as heavy as one-half inch. The first impr 
mill equipment was made at the end of the sixteenth 
Dutch sawmill machinery was introduced. The Du 
were equipped with thinner saw blades and had 
iBsertea in the Bash, 

One of the first mills iu Noirland was construci 
Kramforg* Prior to the middle of the last centur 
industry, basing its production on export, was conce 
on the southwestern coa^t of Sweden and in the Pro 
land. But the milk were of smaU capacity, and th< 
conducted on a small scalej compared with the p 
industry in Sweden. The^ mills irequently operates 
factory results, and it was not until the sawmill < 
larger corporations that the industry started to gro\ 
extent. 

The first sawmill company in Sweden was. estab 
(Korsnas Sagverks A/B) at Grevle, in southern I 
first eteam sawmill in Sweden was constructed in 18i 
central Norrland, near the port of Sundsvall. Thi 
operated in connection with a shipbuilding plant, ai 
vessels turned out by this company were loaded wit 
both ships and cargoes were solo abroad. 

The heavy British import duty on lumber was a 1 
Swedish sawmills, but in 1866, these import duties wen 
the demand for Swedish lumber increased materially i 
As a consequence of these conditions, many new 
constructed m Sweden, and the lumber industry soo; 
large proportions. The majority of the present Sw 
were constructed about 40 or 50 years ago, but th 
modernized their equipment. The first sa¥miill ope 
fcricity was built at Kramfors, in central Norrland, m 
Sweden unquestionably stands as the leader of the w< 
methods of manufacturing lumber and close utilizal 
wa^te. 

The lat^t statistics available (1916) give the total ] 
mills and planing mills combined at 1,365, employing 
This numlwer, however, refers only to mills working oi 
basis. Besides this number^ there are at least three oi 
small mills, many of which are portable and scatter 
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FIG. 36.— LOGS FROM STATE FORESTS, SHOWING LARGE PERCENTAGE 

OF HEART. 




FIG. 37.— LOG JAM. 



Digitized by 



Google 



SjJ^cial Ag«AT* Sonei No. >^5 




Digitized by ^ 



SWEDISH LTJMBEB INDUSTRY AITO LUMBER EXPORT TRADE. 97 

louthem and central parts of the country. Their operations are 
united mainly to supplying the local demands, in some cases only 
;he needs of tne property where they are located. Their importance 
;o the lumber export trade is almost insignificant. 

The horsepower used by the larger mills in 1915 is given as 116,623, 
Implied direct to the machines in the mills, and 18,(H9 for operating 
aectric motors. The number of gang saws is given as 1,641 and the 
lumber of planers as 963. 

The value of the production of lumber of different kinds in 1914 
aid 1915 was as follows: 



Items. . 



1914 



1915 



tne and spruce: 

Sawn planks, battens, and boards 

Planed boards 

Small-dimension lumber, including box shooks, planed and rough. 

tber lumber 

filgQS for sawing and planing 

Total 



$41,200,000 

11,100,000 

6,000,000 

300,000 

400,000 



59,000,000 



$49,900,000 

9,800,000 

8,700,000 

400,000 

300,000 



69,100,000 



The following table' shows the development of the Swedish saw- 
*" and planing-mill industry from 1896 to 1915: 



' 


Number 
of mills. 


Number 
of hands 

em- 
ployed.o 


Hands 
per 
mill. 


Value of 
production. 


Horsepower applied direct 
to machines. 


Years. 


Total. 


Per 
mill. 


Per 
laborer. 


896 


992 
981 
1,019 
1,066 
1,148 
1,175 
1,122 
1,259 
1,370 
1,281 
1,«77 
1,400 
1,222 
1,200 
1,232 
1,275 
1,248 
•1,053 
1,101 
1,132 


36,797 
40,225 
40,683 
40,865 
43,312 
42,407 
40,581 
42,831 
41849 
38,568 
40,347 
40,912 
36,940 
35,576 
39,605 
39,603 
37,908 
44,150 
641847 
641,161 


37 
41 
40 
38 
38 
36 
36 
34 
31 
30 
29 
29 
30 
30 
32 
31 
30 
42 
38 
36 


$33,600,000 
39,200,000 
38,200,000 
37,400,000 
43,800,000 
37,200,000 
37,700,000 
45,500,000 
41,100,000 
36,300,000 
43,500,000 
fl^.?n<^,fX)0 

:;:,i.«u 1.1)00 

:;,-.Jim,jX)0 
I'S'.NM.i.iiOO 
-^7,-U..ii.r|00 
.J..,7*.'M.i|00 
rHl/i(ii>,i)00 

.V>J«M,l|00 

1.!'. ll.K\IJOO 


37,126 
40,472 
44,292 
46,678 
61,526 
64,215 
53,000 
59,080 
64,363 
64,589 
75,843 
82,772 
82,097 
84,196 
95,994 
101,009 
99,816 
106,706 
113,058 
116,623 


37 
41 
43 
44 
45 
46 
47 
47 
47 
50 
55 
69 
67 
70 
78 
79 
80 
101 
103 
103 


1.0 


BB7 


1.0 




1.0 


V9 


1.1 


IDO 


1.2 


El 


1.3 


■ 


1.3 




1.4 




1.5 




1.7 




1.9 


* 


2.0 




2.2 




2.4 




2.4 




2.6 




2.7 




2.4 




2.7 


5 


2.8 


r 





o Average for year. 

6 Of the total number, 1,847 hands were employed in the manufacture of charcoal. 

It is interesting to notice how, with the development of Swedish 
mills, the tendency has been to increase the horsepower per laborer; 
in other words, how machines have been used lately for purposes 
tor which hand labor was employed formerly. 

2002^—21 7 
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LOTATION OF MITJ.S, 

Tl\e loeatioa of the Swedish saw and planing milk ii 
in the foUoiiving table: 



I'roviueofi. 



Nambof 
orznlllfi. 



Numhw 



aty of Stocklifllm 

fftockhohn^ niimJ dfslrlets, 

0psala,.. .,..„„ .„ 

BodermODlflind. ....,.,... 

OFtergoilaiia..,,.,.., 

JoDkapkig:..,.,..! 

Krouolwfg , 

Kalmar..... ...,.,.,.,*. 

Gotltod..,. „.,,..., 

BJekms* , ^^ 

CbristLuiftad 

Bl^imohua* 

Hallaiid .,, 

Qolebofi? and Botiiu. . . . . 
Elfeborg,. ...... -- 



340 

9m 
1,0S5 

MH 
1,411 

2U 
297 

im 

US 
0^ 



VCTTnlwid,. .._ 

Ort'bro.*,,,, ,. 

Oevfebof]jr-* - ^ - ^ - 

VwftwntifrlaiML ...... 

JerotlMid.... >....... 

Njjirbottcri., .- . ,,,,-* 

Total...-..,,,, 
Id towns... 
In ooiiQtry, 



aNiimljer eta ployed at timisi st^itistle.'j wrrt* lakwi. Thi* avemge number emo 

The following tabk shows tho quantity and yaluo ( 
spnice lumber produced by the Swedisli sa^Tiiills an^ 
in tho different Provinces in 1015, togt^ther with the 
and raluo for 1914; 



ProrlnoBs. 



city of Stoekhokn, 

Biocfcholui, fural districts,. 

UpsalA..... . 

Sniifrm tan land .,-,,.-.. 

Ostrjirpotlaiiil . . . , ^,. ^ 

Joaltopiriff.-,,.. ....... 

Kfttmar. 

Gotlund -,„ „,.. 

Bkkinj5«'...... 

Gbiistlajii^taa ...,......*,., 

Malmohus 

Balland, ..,. 

Ooteborg and Bohus. 



M&HL-i 


.Via.... ' 

■ ! 


12.4^1 


f2?4fl.0O0 


55,872 


mum 


n,314 


h7a\jm 


fiO,aR2 


l,192,(XiO , 


7e,127 


1, .si;3. my i 


46, SM 


1, [>74, WW 


^8,331 


i.^Ki.wiii : 


45,m 


hm,(m 


m 


%% ms 


0,5S^ 


1&4, my . 


11,075 


2«S,fKW 


6,5(12 


212, 000 


7jm 


]9*i,W» 


144,327 


5,M4,(XK) 



FmTincox. 



EifebofR -. 

SkaratKirff....,..- 
Vermlana. -,.,,.. 

Orebro . . . . 

v«stmanland 

Opvlfbor^ 

\'eati*|-fiorflaii*f... 
JemtldJid.. - 

Norrbottr-n,-.,,*. 

Total .nOL^. 
Total, WH, 



a SpcTijfal sttwk <l^Xh wool li is not liieJudi?^ In th(^ <ltuaril Itjp? pr oduwd but la Inctud 
value of the prodiitilicm ol Uijs stock In IBIS was about im^tMn). 

The following table shows the fLiiantity tif tho prii 
pine and spnice rough and ]>laued lumber produced \ 
mills in the different ProvinceB in 1915, together witl 
1914, 
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E AND SpBUCB LuMBEB PbODUCED BT SWEDISH SAWMILLS AND PlANINO MiLLS 

IN 1915. 



Provlnoes. 



Roagh 
lumber 
(planks, 
battens, 

and 
boards) .a 



Planed 
lumber. 



Totel 

rough and 

planed 

lumber. 



Split 
wood 
(mill 
ends). 



Laths, 
mold- 
ing 
stock, 
etc. 



Box 
shooka. 



Staves.* 



Total 
rough 

and 
planed 
lumber, 

split 
wood, 
laths, 

etc. 



ofStookhohn 

kholm, rural districts. 

Ua 

irmanland 

ffgotland 

coping 

Qooerg 

mar 

land 

dnge 

Istianstad 

mohus 

land 

eborgand Bofaus 

iborg 

rabore 

mland. 

bro 

tmanland 

jcarberg I — 

'feborg. 

temorrland 

itland 

terbotten 

rbotten 



Total, Sweden, 1915. 
Total, Sweden, 19 W. 



Mfeet. 

2,312 

6,491 

6,123 

10,135 

16,133 

11,974 

8,146 

11,138 

598 

3,718 

22 

2,117 

1,386 

19,490 

8,627 

3,973 

17,040 

6,044 

11,044 

44,068 

86,706 

80,763 

19,406 

40,041 

4,506 



Mfeet, 

11,859 

34,101 

70,746 

47,107 

73,945 

42,777 

47,715 

43,134 

838 

9,312 

7,779 

3,541 

5,973 

55,032 

«28,438 

25,226 

154, 176 

69,445 

53,358 

176,811 

328,680 

588,375 

47^589 

188,806 

182,922 



Mfeet. 



616 

3,627 

438 

229 

4 



245 



195 



leo 

137 
3,331 

801 

560 

1,925 

19,255 

52,549 

502 
21. 114 
18,773 



Mfeet. 

127 

636 

677 

166 

726 

1,965 

620 

161 

45 

99 

556 

84 

84 

339 

510 

106 

777 

1,108 

500 

2,043 

2,833 

8,638 

283 

7,213 

6,759 



Mfeet. 

305 

76 

1,443 

12,514 

764 

1,862 

8,490 

1,852 

1 



2,434 

892 

88,829 

1,582 

1,482 

11,036 

3,283 

674 

16,208 

5,593 

26,283 

318 

418 

848 



1,875,684 
1,713,191 



422,001 
529,279 



2,297,685 
2,242,470 



124,461 
135,408 



37,055 
34,202 



187,223 
125,633 



Mfeet. 
114 
443 
821 
137 
463 
196 
1,506 
443 



142 

2,509 

603 

619 

127 

402 

25 

2,315 

478 

644 

6,028 

9,337 

20,062 

2,091 

6,550 

6,038 



Mfeet. 

12,405 

35,872 

77,314 

60,362 

76,127 

46,804 

58,331 

45,835 

884 

9,553 

11,075 

6,602 

7^598 

144,327 

31,092 

26,976 

171,635 

75,115 

55,736 

203,015 

365,698 

696,507 

50,783 

224,101 

215,340 



62,723 
73,442 



2,709,147 
2,611,155 



Not including rough lumber produced as raw material for planing mills. 
Including about 3,500,000 feet of species other thioi pine and spruce. 

It is seen from the foregoing table that the most important saw- 
ills are located in Norrland. The western coastal districts figure 
ominently in the manufactming of box shooks and planed lumber, 
id these aistiicts are also the center for important j ornery factories. 
The introduction of steam sawmills in Sweden revolutionized the 
wmill industry. Formerly the mills were located at the waterfalls 
the interior, which involved heavy cost for transportation of the 
mber destined for export. When the mills were operated by steam 
>wer, the question oi location was made independent of the pres- 
Lce of waterfalls, and nearly all the export mills, therefore, were 
Dated near the coast at the mouths of the floating rivers. 
Floating is by far the cheapest way of transporting wood, and the 
:port nuDs located at the shipping ports have a great advantage over 
e mills located in the intenor which ship their lumber for export 
'^rail. 

In southern Sweden the mills are located along the railroad lines 
id are usually operated by peasants as a brandi of their principal 
tivitjr, agriculture. Many mills are also operated by lumbermen 
quiring contracts for the logging of timberlands; their mills are 
lually of the portable type and are moved from year to year to 
fferent parts of the country where they may have taken over 
>ntracts for logging. 
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The defective floating facilities in southern Sweden 
diflicult to operate large sawmills. Many of the mil] 
Sweden are inefficiently operated; they pay slight at 
saving of raw material and their equipment is often i 
circular saws, defective edgers, etc., largely affecting the 
northern Sweden the milb are of a larger capacity, W( 
and supported by extensive timber holdings. Only 
this type are found in southern Sweden, but some of 
among the best-equipped mills in the country. In c 
there are several important sawmill districts, partic 
Lake Wenner. 

The mills in Norrland, north of the Dal River, pla; 
part in the export lumber trade, as about 75 per cei 
quantity of limiber for export is shipped through the I 

The principal sawmill districts in Sweden are as f( 
coast of Norrland — Haparanda, Lulea, Pitea, Skel 
Hemosand, Sundsvall, Hudiksvall, Soderhamn, and G 
Stockholm — Norrkoping; on the southwest coast, Got 
Lake Wenner, Karlstad. There are also important in 
in southern and central Norrland* and Dalecarlia shipp 

OWNERSHIP OF MllXS. 

During the last half century, the development in Sw 
toward operating the mills bv stock companies. 

The latest statistics available, showing the ownersh 
mills and planing mills, the number of mflls, and the hi 
in 1915 and 1916, are as follows: 





1915 


Classes of ownership. 


NumlHsr 
of mills. 


Numbei 
ofhands. 


Individuals 


479 

465 

169 

10 

9 


6,671 


Companies 


31,421 


Instiuitions, etc. 


3.577 


Economic associations 


61 


State 


152 






Total 


1,132 


41,882 







o At the time the statistics were obtained. 

The Government mills are small mills scattered in the 
of the country; their importance is very limited and tt 
is not based on export. One of the mills cut only railn 
State-owned railroads. 

SAWMILL ORGANIZATION. 

The larger mills in Sweden are engaged not only in c 
hut also in manufacturing other wood products. It is 
sidered that the sawmill industry alone is not profitab 
owner. The value of the raw material is high and the 
turned into profit; therefore, the sawmills and planing i 
a part of a large combination of different industries, aU 



Digitized by 



Google 



SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 101 

,w material for their products. It is evident that these conditions 
e of great importance, because if one branch fails to make a profit 
le year, the other branches may be of support in order to maVe a 
■ont on the whole operation. Furthermore, improvements in the 
rest, miUs, etc.j can be accomplished more readily because their 
:pense may be distributed among all the industries that obtain their 
w material from the forests and mill waste. 

During recent years, a consoUdation of the different wood-using 
dustries has been noticeable. Some mills may have insufficient 
pplies of raw materials while other mills may have large timber 
ands and limited manufacturing facilities. 'tnesQ two categories 

industries frequently combine. The largest combination oi this 
od in Sweden was effected during the war and one company in 
(rthem Norrbotten was established by a consolidation of several 
ills. This company has a dominating position in this part of 
sreden, producing annuallv 178, 000, 000 feet board measure of sawn 
mber, 30,000 tons of mechanical pulp, 10,000 tons of soda pulp, and 
),000 tons of pig iron, besides laige quantities of charcoal. This 
»mpany also operates a number oi agricultural properties and has 
ore than a million acres of timber land. 

Most of the larger sawmills are operated in connection with planing 
ills, box factones, and charcoal plants. Besides these, the mills 
mally have sulphite and sulphate mills and may even have paper 
ills. Th^e mills are operated partly on the raw material obtained 
om sawmill waste and partly from pulp logs, which can not profit- 
)ly be sawn into lumber, 

Charcoal is used in smdting iron ore and many of the larger com- 
inies also operate iron and steel plants. The scarcity of many com- 
lodities durmg the war caused a fiui;her development of the wood 
jr-products inaustry in Sweden, mainly utilizing waste from the pulp 
ictories for manufacturing a number of chenucals. One of the re- 
larkable developments during the war was the making of cattle feed 
•ompulp by a special process; in many cases this pulp was mixed 
ith noiu" for making bread. In this way the Swedish people not only 
erived great financial benefit from the forests but also managed to 
im wood into food products in time of stress. 

It was sometimes loxmd during the war that the mills derived a 
reater financial return from sawmill waste than from the sale of sawn 
ad planed lumber. To bear out this fact, a statement was given by 

large mill in Norrland, producing about 40,000,000 feet board 
leasure of lumber annually, from miich it appeared that the mill's 
rofit on the sale of sawmill waste in 1918 was about $235,000; in 
^17, $98,000; m 1916, $83,000; and in 1915, $29,000. 

It is evident that the smaller mills not able to utilize the waste in 
le same way as the large mills have difficulty in existing, particu- 
rly because they can not aflford to pay as hi^ prices for raw mate- 
al as the larger mills because the larger mills can utilize practically 
le whole log. 

The accompanying chart, showing administrative oi^anization, 
yes an idea of the large proportions of some of the Swedish wood- 
sing industries. 

Not all the lai^e sawmills maintain all the activities shown in the 
lagram, but there are mills in Sweden that actually operate on such a 
irge scale. Formerly many sawmills in Norrland had often been opei> 
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ated with insufficient capital. These mills were necessarily in the 
hands of the banks and were often forced to dispose of their forests 
in order to meet their obligations. Some mills were also, to some 
extent, dependent iipon financial support from some of the largest 
foreign agents, but during the war the financial position of nearly all 
sawmills m Sweden was materially improved, and it is not supposed 
that any mills, at the present time, are dependent upon foreign finan- 
cial support. The smaller sawmills, on the other hand, are to a great 
extent, dependent upon advances made by domestic export agents. 

There are very few mills in foreign ownership at the present time; 
the sawmill industry in Sweden must be considered to be almost ex- 
clusively Swedish-owned. 

The export mills in Sweden specialize in cuttiag stock for export, 
and do not generally handle any domestic orders. The domestic 
demands are supplied bv smaller mills and the specifications are 
entirelv diflFerent from the dimensions shipped for export, so that 
the mills can not cater profitably to both markets. 

EXPORT MILLS. 

The average standard export mill in Sweden may have an annual 
capacity of 15,000,000 to 18,000,000 feet boarii measure. The 
Swedish export mills are of somewhat smaller average capacity than 
the mills in Finland but considerably larger than the Norwegian 
mills. The reason for these conditions is that the Swedish mills are 
more dependent than the mills in Finland upon tjie log supply re- 
quired from other sources than their own forests and also on accoimt 
of the fact that the Swedish pulp industry is very considerable and 
tnkes a large quantity of logs that in other countries would be used 
by the sawmilt. 

The largest Swedish mill has a capacity of approximately 
1 85,000,000 to 90,000,000 feet board measure per year and is equipped 
with about 30 gang saws. These gang saws are of old construction; 
the nmnber of modem gangs necessary to turn out the quantities 
mentioned will be about 16. Tlus mill employs about 1,000 hands 
and is located near Gevle, in southern Norriand. There are several 
mills in Sweden of an annual capacity of 40,000,000 to 60,000,000 
feet, but it is now commonly believea that it is not economical to 
operate such large mills, because it is difficult to regulate the produc- 
tion in dull times. It is considered preferable to operate several 
smaller mills, as any one of these mills may be conveniently shut 
down without interfering with the operation of the other mills. 

The most suitable size of sawmill in Sweden may cut approxi- 
mately 15,000,000 to 16,000,000 feet board measure per year, liaving 
an equipment of 6 modem gang saws and running one shift. In the 
future it is believed that no mill of any larger capacity than 
20,000,000 to 30,000,000 feet board measure will be constructed. 

Only the sawmills in southern and central Norriand are connected 
with box factories and planing mills because the wood in the northern- 
most sections of Norriand is not exceptionally well suited for planing 
purposes and the marketuig conditions are not so favorable m that 
part of the coimtry. During the war the box-shook industry boomed 
and many new factories sprang up, supplying box material for the 
warring nations. 
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The complete layout of a modem mill, yards, docks, etc., is shown 
in figures 58, 59, and 60. 

Nowadays the making of plans for sawmills is left to engineering 
firms that make a specialty of this work, while formerly the sawmilk 
were constructed in the less efficient way by contractors who did not 
always have the necessary knowledge of all the phases of the lumte 
industry. 

COST OF CONSTEUCTION. 

The cost of construction of a sawmill plant based on an 
production of 15,000,000 to 16,000,000 feet board measure (w< 
one shift 57 hours per week) was as follows in 1918: 

Power plant fully equipped (engine, 500 horsepower) $40,ODO 

Mill and machinery (6 gang saws, 3 ed^ers, 2 resaws, and necessary small 
machines, such as trimmers, lath machinery, belts, transmission, including 

mill construction) .-»... 

Log pond l£i|D 

Yard, equipped with rail system, cranes for piling, docks, trimming sheds, etc. 8%|K 

Worlonen's houses, office buildings, etc ^^ 

Electric-li^ht plant I^M 

Roads, drainins^ etc 11,111 

Various expenditures 16,001 



Total 361,000 

The total cost of the plant per 1,000 feet board measure capacity 
was thus about $22.90, or 160,300 per gang saw in 1918. The totil 
cost of this plant in 1914 would nave been $11.50 per 1,000 feet 
capacity, or $30,620 per gang saw. 

CREW. 

The crew of a sawmill with an annual capacity of about 16,000,000 
feet board measure per year would be about as follows: 

Pond (6 men): 1 log scaler, 1 assistant log scaler, 2 boom men, 2 men on bull chain. 

Mill (62 men): 1 superintendent, 6 head sawyers, 6 assistant head sawyers, 3 edger- 

men, 3 assistant edgermen, 3 trinmiera, 3 assistant trimmers, 2 sawyers of staves, 

2 assistant sawyers ofstaves, 2 trimmers of staves, 2 loaders of staves, 1 sawyer of other 
small dimensions, 1 assistant sawyer of other small dimensions, 1 trinuner of slabs, 

3 loaders of smaU dimensions, 3 1>oys handling refuse, 2 graders, 2 assistant CTad^ 
1 oiler, 1 fireman, 1 engineer, 1 assistant engineer, 1 iler, 1 assistant filer, 1 cleao-up 
man, 3 common laborers, 1 blacksmith, 1 assistant blacksmith, 1 carpenter, 2 watdh 
men, 1 tallyman. 

Yard (22 men): 1 superintendent, 1 assistant superintendent, 18 pilers, 1 englMV 
(locomotive), 1 switchman. 

Dock (4 trimming sheds, 43 men): 4 boys removing refuse, 6 men trimmin^lp^ 
loading split wood, 4 boys branding lumber, 1 old man or 2 boys for piling stavom^ 
may ateo oe used when loading staves), 5 men cleaning up in yard, and common Iwbor- 
ers pumping barges, etc., 8 men loading lumber or conveyors in yard, 2 asalBtaaiftlcfe- 
men, 4 graders, 4 trimmers, 4 men in barges. 

Thus the total would be 133 employees, not including 4 men who 
operate log elevators during the wmter. 

MILLS FOR CUTTING TIES. 

Some mills are especially constructed for cutting ties. Most of iht 
ties exported from Sweden are for use in the mines in the United 
Kingdom. The mills are equipped with circular saws and are similar 
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FIG. 41.— SORTING BASIN FOR LOGS. 




FIG. 42.— PILING LOGS ON LAND. 
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ti construction to the edgers. In 10 hours about 1,200 to 1,600 six- 
oot ties may be produced by two men. 

The usual dimensions of ties cut in Sweden are as follows: 3 by 6 
(iches ; 2 J by 5i inches ; 2^ by 6 inches ; 2f by 4 J inches. The lengths 
re 3, 3i, 4, 4^, 5, 5i, and 6 feet. 

The saw must touch all four sides. It is required, however, that 
he ties must have at least 1^ to 2 inches of sawn surface on the 
widest sides of the piece. 

The following table shows the number and dimensions of ties that 
re usually cut from logs of different top diameters f 



Top diameters. 



Number 
of ties. 



Dimen- 
sions. 



Top diameters. 



Number 
of ties. 



Dimen- 
sions. 



finches, 
r^ inches 
finches. 



Inches. 

»by6. 
3by6J. 



64-7 inches. 
7J-7I inches 
8-8i inches. 



Inches. 
3 by 6. 
21 by 4}. 
2|by5. 



The refuse from the tie mills is cut into staves, box shooks, etc. 

According to Forester M. Nordquist, the cost of sawing ties of 
ifferent sizes in 1916 was as follows in cents per 100 ties. These 
barges do not include trimming. 


Lengths In feet. 


3 by 6 
inches. 


21 by 5} 
inches. 


2iby6 
inches. 


?r.- 




Cents. 
26.8 
26.8 
24.1 
21.4 
21.4 
18.8 
18.8 


Cents. 
24.1 
24.1 
21.4 
18.8 
18.8 
16.1 
16.1 


Cents 
21.4 
21.4 
18.8 
16.1 
16.1 
18.4 
13.4 


Cents. 

18.8 




18.8 




16.1 




16.1 




13.4 




13.4 




13.4 






GOVERNMENT-OPERATE 


D MILL 


S. 







I In the State forests, the Government operates 17 small miUs. In 
(915, 227,233 logs, or 1,232,585 cubic feet, were sawn and the total 
production amounted to 40,493 cubic feet of railroad ties, 796,746 
kibic feet of lumber of different kinds, and 7,827 cubic feet of con- 
kruction timber. The cost of production (saYmilling and yarding) 
Fas given at 3.9 cents per cubic foot. 

Of the total quantities of lumber produced at these mills, includ- 
pg old stock, the following quantities were sold: 

02, 890 cubic feet of lumber $162,781 

1, 211 cubic feet of railroad ties 6, 184 

84, 903 cubic feet of wood for various purposes 10, 060 

0, 787 cubic feet of lumber for various purposes 13, 346 

Total 192,371 

It is claimed that the Government has been able to make better 
irofits by manufacturing its timber into lumber instead of selling the 
imber standing or cut mto saw loes, and the question is now under 
K)nsideration whether the Swedish Government should follow the 
example of the Finnish Government by engaging in the sawmill and 
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pulp industry on a large scale in order to increase the profits deriyed 
irom the operation of the State forests. 

POWER. 

Most of the mills in Sweden are operated by steam power gener- 
ated by sawmill waste. Modern steam engines operating with super- 
heated steam reduce the consumption of luel 30 to 50 per cent mm 
that of the older steam engines. In some districts the waste is too 
valuable to be used for fuel and the sawmills may burn coal and turn 
the waste into pulp or sawdust briquet, the latter being used for 
smelting ore. The most modem plants are operated by electricity, 
every machine in the mill having an individual motor. The electnc 
power is generated either from waterfalls or by burning sawmill 
waste. It is the hope of the Swedish lumbermen in Norrland, in the 
future, to operate tne sawmills by electricity. It is estimated that 
50,000 horsepower will be necessary for this purpose, and this could 
easily be obtained by utilizing the water power in the rivers of Non- 
land. 

Recently a few modern plants have installed plants generating gas 
(mono gas) from the sawmill refuse. It is claimed that about 50 per 
cent of the consumption of sawmill waste for fuel can be saved by this 
process, and in addition, valuable by-products are obtained, such as 
wood tar. The advantage of the ''mono^as system'' is that dry aod 
green wood are equally good as fuel. 

It is generally calculated that a steam engine of about 500 horse- 
power would require 1,700 to 1,800 cubic feet of sawdust and other 
refuse per shift of 10 hours. Most of the mills also operate electric- 
light plants. 

LOG PONDS. 

When the logs are towed from the log-sorting ba^in in the riveis 
to the mill, provisions are made for storing logs either in log ponds 
or on land. During the winter the water freezes and extraorainarr 
measures must be taken to store the limiber in such a way that it 
will be easily accessible. This may be done by piling the logs od 
land in huge piles, each containing one dimension, based on the 
top diameter, which work is done by log elevators having a capacity 
of 150 to 200 logs per hour; or the logs may be piled crosswise in 
13 to 15 tiers ana stored imder the ice. 

One system consists of drawing one tier of logs partly upon land, 
and then drawing the other tiers close onto the first tier so that 
about one-fourth of the log lengths protrude out of the water. 

The log ponds are divided into several pockets to separate pine 
logs from spruce logs and also to sort these logs accoraing to top 
diameters and grades. Some mills sort the top-aiameter dimensions 
on the half-inch, while closer utihzation of the logs calls for sorting 
on the quarter inch. Short log lengths are sometimes separated in 
the ponds from standard log lengths and in the most efficientlT 
operated mills the logs are also separated according to quality. 

It is very important to effect this sorting careuiUy, as there is » 
different sawing schedule for each of the categories named. 
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During the winter when the water freezes, either the logs must 
hauled from the piles on land or an open canal may be made in 
B pond by exhaust water from the boiler. This system has the 
^advantage that the facUities for sorting the logs before they are 
ken to the miUs are at times iinsatisfactorv. In order to improve 
Bse conditions several milk in northern Sweden have hot ponds, 
lese ponds are usually 110 to 134 feet wide and 175 to 350 feet 
ig. The walls are constructed of 4-inch planks and durmg the 
mmer the waU facing the mill is removed. It is estimated that 
• using this systOTi oi log ponds, the sawing capacity of the mills, 
ring the wintertime, is mcreased about 10 per cent and the logs 
%y be sorted efficiently. In the ponds there are usually installed 
>ss-cutting saws to buck the logs into suitable lengths, as some 
ills are t€^ng logs in entire tree lengths from the forests. Logs 
f ectively crosscut in the woods are also crosscut in the ponds before 
ey are taken to the mill. 

Before the logs are pulled up the gangway to the mill they are 
ref ully inspected by the scaler, who directs the logs to the proper 
tngsaw set for the cutting of each dimension and grade. 
During late years a very practical apparatxis for transporting logs 
om ponds to mill has been inaugurated. Formerly several logs 
ere bunched and hauled up the gangway on chains, but this system 
squired a great deal of power. A new system has a gangway for 
ich gang saw and the Dull chain is provided with steel carriers 
Etving an edge like a saw, whereby the logs are held finnly in place, 
he distance oetWQen these metal carriers varies from 5 to 5i feet, 
he logs are merely pushed onto the chains in the ponds and carried 
p the gangway to the mill. When the logs are placed in front of 
le saw carriage, the top end touches a lever connected with the 
elt, which is shifted to the loose pulley, and the operation is therebv 
itemipted. As soon as the log is removed from the chain, the belt 
5 transferred by a weight to the fixed pulley and the next log is 
lauled up. By means of the new system, the services of several 
len in the pond and on the log deck can be dispensed with. 

MILL CONSTRUCTION AND MACHINERY. 

The sawmiUs are built of wood; no steel mills are found in Sweden. 
Jsually the sawing of lumber and the utiUzation of waste products 
tre combined in one mUl, but in some cases a special annex is con- 
tracted, adjacent to the sawmUl, for sawing slabs, edrings, etc., 
ato laths, broom handles, box shooks, and simnar stock. This latter 
ystem has many advantages, especially in the case of large opera- 
ions. Some of the larger sawmill companies operate two plants, 
me for pine and the other for spruce. 

The miUs are usually constructed in two stories. In the basement, 
hefoimdation of the gang saws, conveyors for sawdust, and machines 
or cutting refuse into cnips for pulp mills (hogs) are located. On 
he upper floor the sawmill machinery is installed. Most of the mills 
tre buut to cut logs up to 35 to 40 feet in length, but such log lengths 
tfe seldom sjawed, the maximum being 27 to 30 feet. 

The Swedish sawmill machinery is believed to be superior to other 
types in accuracy of sawing and saying of material. Several large 
factories in Sweden turn out sawmill and planing-mill machinery 
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for both domestic and foreign markets. The principal feature about 
the Swedish machines is the excellent steel used in their manufacture, 
which enables the machines to turn out carefully manufactured 
stock. 

Gangsaws are used by the Swedish standard milk, while circular 
saws are commonly foimd in the mills operated on a small scale. 

. An American band saw was installed in one of the larger mills in 
Sweden a few years before the war, but this type was found im- 

I)racticable for Swedish conditions on account of the waste and the 
arge percentage of miscuts. The Swedish loes are of too smaB 
dimensions to make the use of American band saws possible and 
the percentage of clears is insignificant, so that the band head saw 
is not suitable for this material. 

Many of the larger Swedish export mills are equipped with machin- 
ery of the Bolinders type, and a short description of these machines 
is given below because they are generally considered as standard in 
northern Europe. The pnncipal features of these machines have 
been patented oy the manufacturer. 

Part of the following information has been supplied by the manu- 
facturers, t' . & C. G. BoUnders, Mekaniska Verkstads A/B., Stock- 
holm, concerning the machines that they turn out: 

GANG SAWS. 

The gang saws used in Sweden are constructed 20, 24, 30, and 33 
inches m sash width. The bedplate is of heavy design and is con- 
structed so as to absorb vibration, insuring smobth nmning. The 
crailk shaft is of the so-called ''machined'' type and the two webs of 
the crank are fitted with counterweights for balancing the momentum 
of the saw-blade frame and connection rod, whereby shocks at either 
end of the stroke are avoided. 

The bearings are of the self-acting ring oiler type, lined with white 
metal. They are furnished with felt packing at each end to prevent 
the entrance of dust and dirt. The bearings are brought as close to 
the crank as possible, which makes the machine reliable in operation. 
The flywheels are located one at each end of the shaft outside the 
bearingg. The connecting rod is of strong construction, and the 
heads are so designed that the necessary adjustments may be made 
easily. The sohd construction of the sash is one of the most impo^ 
tant details of the gang saw. The capacity of the machine is de- 
pendent upon the feed mechanism. Tne 20 and 24 inch gangs are 
provided with continuous feed mechanism, which can be r^ulated 
while the machine is working. By a simple movement the operation 
can be instantly stopped or reversed, if necessary. The 30 and 33 
inch gangs, as a rule, are, fitted with an intermittent feed mechanisnL 

The upper feed rollers, which are power driven, are self-setting 
without any assistance from the operator. This is due to the fact 
that the lowest position of the upper rollers is changeable and under 
the control of springs in a vertical direction. This position can be 
adjusted to the size of the log that is being sawn. For example, in 
the case of sawing a log 9 incnes in top diameter, the lowest position 
of the upper feea roller is adjusted, so that the opening between the 
upper ana lower feed rollers is 8i inches. As the log passes through 
the sash the top roller raises itself. When the log has passed through 
the spsh, the upper roller faUs back without shock to its original posi- 
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ion Si inches above the lower roller, ready ^ to receive another 9-inch 
og. The upper roller works in a frame, wKich is pivoted to one side 
Hthe machine and can be swmig clear readily, so that the sash be- 
x)mes easily accessible, which is an advantage when inserting or 
shanging blades. 

The crank pin is continuously lubricated through the crank shaft 
Erom the lubricator, and the guides from oil pumps are all mechani- 
cally driven. The loose pulley runs in ball bearings. 

llie following table shows the specifications for tne principal stand- 
uxl sizes of gang saws in Sweden: 







Revolu- 
tions per 
minute. 


Necessary 


Driving pulleys. 


Bedplate. 


Width of 
saw sash. 


Length o« 
stroke. 


brake 
horse- 


















power. 


Diameter. 


Face. 


Length. 


Width. 


Inches. 


InclMf. 






Inches. 


Inches. 


Inches. 


Inches. 


HO 


20 


350 


30 


39 


» 


71 


57 


24 


20 


325 


30 


39 


8 


71 


67 


30 


20 


290 


30 


39 


& 


71 


■ 57 


33 


20 


275 


30 


39 


8i 


71 


57 



Laiger types of gang saws, having sashes 36 and 42 inches wide, 
are aEo made in Sweden, but these gang saws are manufactured 
mainly for export, particularly to the Russian market. 

For each saw there are two pairs of log carriages, one pair in front 
of the saw and the other behind. While formerly the sawyer had to 
place the log in position on the carriage by lifting or rolling, this work 
18 now handled by a foot lever (similar to ' * steam niggers ' * m American 
mills). The one front carriage is constructed so that the logs may 
easily be turned and placed mto position on the carriage by a pan* 
of daws operated by a handle. After the log has passed through the 
gang, the carriage is moved automatically back into position for the 
next log. Instead of using similar log carriages at the rear end of the 
saw, sometimes two steel arms runmng on rails under the roof are 
employed. 

The liunber is transferred over to the conveyors by a pair of steel 
arms operated by foot levers. By these improvements the heavy- 
work in the sawmills is materially decreased, as the sawyers, practi- 
cally speaking, do not touch the logs or the lumber. 

The use of special gangs for sawmg crooked logs is an example of 
Swedish thoroughness in effecting the largest possible saving in raw 
material. Instead of being crosscut into smaller log lengths, these 
logs can be sawed on the special gangs. The rail on which the 
carriage runs can be moved to either side of the gang, whereby 
crooked logs can be turned so that the saws cut parallel with the grain. 
Another system has a nimiber of rollers, which can be turned at an 
Migle to permit sawing to follow the bend of the log when passing 
through tne gang. 

Some of the gang saws have been constructed for cutting two logs 
at a time; but this system has now been abandoned because the 
modem single gang saw is as effective as the double gang saw of the 
old type, and this double gang saw required three operators, while 
the niodem type requires only two. Furthermore, trouble is often 
experienced in sawing different log lengths at one time, and the 
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double gang saw also lia§ a tendency to cut with less accuracy than 
the sin^e gang saw. 

The present types of gang saws represent an important improve- 
ment over gangs used 5 or 10 years ago. The speed of the new types 
has been increased about 77 per cent above the speed of former types. 
The present .standard gangs turn out per hour on an average 48 logs 
less than 10 inches in top diameter, and of an average lei^h of 18 
feet, while formerly only 27 logs per hour were sawn. This estimate 
includes the time necessary for breakdowns, clearing and placing 
logs in position on the log carriages, etc. This increased capacity 
of the gang saws, therefore, will partly offset the heavy increase in 
wages paid to sawmill laborers at the present time. 



OOOOOAOOOOOOOOOOOOOOOOOOOOOOOOO 



T^n^M^in/v^wan^vvvi/i.^V'ixua^an*^^^ 




Fio. 44.— Standahl's saw blades (a) and ordinary saw blades (5). 



SAW BLADES. 

The saw blades used in the gang saws are made of the best Swedish 
steel. The thickness of the blades has constantly been reduced during 
the last few years, and the common tjrpe now used in the mills is 17, 
18, and 19, Birmingham wire gauge. To change from 14 to 17 B. W. 
G. means a saving in raw material of about 3 per cent. The filing is 
always done by special machinery. Lately an improved system of 
swagmg has been instituted whereby the teeth are bent only at the 
point and slightly turned at the same time and not, as formerly, 
swaged from the base. By this procedure the kerf has been made 
considerably smaller. There are special machines for swaging the 
teeth in this way. Some mills use very thin saw blades, 20 and 21 
B. W. G. These blades have one row of bumps on each side of the 
blade close to the back of the blade, whereby the saw blade is given 
a conical shape, enabling the nulls to use a smaller swaging ancfoon- 
sequently entailing less waste. It is claimed, however, that the 
speed of sawing is somewhat decreased and the use of these blacks 
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IS dependent upon whether the value oi the savmg m raw material 
and in waste will offset the increased cost of labor. (See fig. 48.) 

The following table shows the allowance for swa^g and kerf for 
saw blades of various thicknesses, according to the Bhmingham wire 
gauge: 



No. 


Thickness of blade. 


Swaging. 


Kerf. 


No. 


Thickness of blade. 


Swaging. 


Kert 


A 


Inch. 
0.208 


Inch. 
0.050 


Inch. 
( 0.262 
.239 
.224 

:?g 

.179 
.168 
.154 
.142 
.131 
.124 


17 
18 
19 
20 
21 
22 


Inch. 
0.058 


Inch. 
I 0.039 

[ .030 


f 0.007 


7 


.180 


.049 


.088 


8 


.165 


.042 


.081 


9 


.148 


.035 


.074 


10 


.134 


.082 


/ .062 
\ .058 


11 


.120 


.028 


I? 


.100 




13 


.095 




14 


.083 




15 


.072 




16 


.065 











Circular saws are never used for cutting ordinary logs in standard 
Swedish nulls, because they do not turn out lumber sufficiently 
accurate in manufacture to meet the requirements of foreign cus- 
tomers. The standard mills use circular saws only for cutting small 
timber. 



EDOERS. 



It is generally figured that one edger is sufficient to take care of the 
output of two gang saws when a rational system of sawing is applied 
(passing through tne gang saw twice logs 7 inches and more m top 
diameter). 

Three principal types of edgers are used in the Swedish mills. The 
largest size is used especially for edring small timbers and heavy 
construction materials. This type wm edge lumber 2 to 20^ inches 
in width and up to 8 inches in thickness. The mediiun-^ized edger 
16 the standard type in all larger mills. It will size lumber 2 to 14 
mches in width and up to 6 inches in thickness. A smaller type is 
used in the smaller mills and will edge limiber 2 to 12 inches in width 
ind up to 4 inches in thickness. There are also various types for 
adging staves and other small-dimension lumber, which are con- 
Jtructed aloi^ the lines of the edgers described. 

The following table shows various items connected with the opera- 
tion of the large, medium-sized, and small edgers: 



Items. 



Large. 



Medium- 
sized. 



Small. 



Distance between centers of feed rollers inches. . 

Rate of feed linear foet per minute.. 

)peed of arbor revolutions per minute.. 

Pulley: 

Diameter inches.. 

Face do.... 

3aw: 

Diameter do 

Center hole do 

Pinhole do.... 

Pin hole distance from center do 

Approximate power required brake horsepower.. 



4^ 

200-230 

1,800 



I 

25 



47i 
200-230 
1,800 



•^ 



20 



40| 

165-200 

1,800 

T 

2* 
15 
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A special feature with the more recent types of Swedish edgers is 
that tQe feed rollers are raised automatically at the moment they are 
brought in contact with the inserted lumber without the intervention 
of the operator. The lumber is driven toward the machine bj; a 
special feed mechanism. The edger is also provided with a reversicg 
mechanism and the saw arbor runs in a double row of ball bearing 
The adjustable saws are moved by a lever and the edgers are set with 
a simple device in order to give the lumber the required increase of 
width to provide for the shrmkage during the process of drying. 

RIP SAW FOR SMALL-DIMENSION LUMBER. 

The rip saw is fed by means of k small toothed wheel under the 
table, with its teeth projecting above the surface of the table. Owing 
to the construction of this feed wheel, the edging is pressed a^nst 
the guide plate at the same time that it is moved forward. Above 
the table there is an upper feed wheel pivoted to a support and 
capable of raising or lowering itself to accommodate the lumber. 
The following are the specifications for this rip saw: 

Feed, 230 lineal feet per minute. 
Revolutions of spindle, 1,800 per minute. 
Dimensions of spindle pulley, 8 by 5} inches. 
Diameter of saw blade, 15} inches. 
Diameter of center hole in saw blade, 2| inches. 
Power required, 7 to 8 horsepower. 

HORIZONTAL BALANCED CROSSCUT 8AWB. 

The horizontal balanced crosscut saw is intended for crosscutting 
timber, lumber, and sawmill waste, and is made in three sizes. The 
saw spindle is joumaled in a strong frame, which is balanced bj 
means of a weight and which can he raised or lowered by either 
hand or a foot lever. The driving belt of the saw spindle is tightens 
by a very simple arrangement, for which reason a oelt woven in ow 
piece can be used. 

The following table shows the specifications for crosscut saws d 
the three sizes: 



Items. 



Large. 



Medlom- 
sUed. 



SmaE 



Diameter of saw inches. . 

Bedplate length and width do 

Electric motor power horsepower. . 

Speed revoIutiODB per minute. . 



54iby22 
1,000 



28 
48} by 22 

1,876 



42|bylf 
1.801 



TRIMMER FOR BOX 8HOOKS, STAVES. ETC. 

The trimmer for box shooks, staves, etc., is generally provided 
with two or three circular saws. The two outer saw blades can easily 
be set to cut for various lengths. 
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The specifications are as follows: 



Items. 


No. 


1. 


No. 2. 


Nom'w o' «ft^ Wsdw . - - . - r . . r T T - T - 


3 

1 by l»-4i by 44 

18 

:! 

55 

19i 

1,800 

6i 

1,800 


2 


Catting capacity 

Maximum diameter of aaws 

Diameter of center hole of saw 

Diameter of pin hole of saws 

Distance of pin hole from center 

Maximnm distance between outer saws 

Minimum distance between outer blades 

Rflvoluti<nw of saw spindle per minute - - . ^ . ^ . ^ . t r , 


inches.. 

do.... 

do.... 

do..,. 

do..f. 

do.... 

do.... 


Ibyl2-4iby4i 

18 

•J 


Driving pulley: 

Diameter 

F^ce 


inches.. 

do...- 


n 


Bevdutions per minute ,...-,,.^,, -. - 


1,80? 





MECHANICAL DEVICES FOR HANDLING LUMBER IN MILLS. 

Fonnerly, when labor was comparativelj^ cheap, not much atten- 
tion was given to saving labor in tne mills. During the last 10 years, 
however, the labor problem has steadily grown and at present the 




Flo. 43.~Flan of Swedish sawmill, box factory, and dry kiln. 1, log pond; 2, sawmill; 3, power plant; 4, 
dry kiln; 5, box factory; 6, sorting table. ^ 

prices paid for labor in the Swedish mills are very high. Lately, 
therefore, the mills have endeavored to decrease the expense oi 
handling lumber by installing various labor-saving devices. Among 
these the automatic conveyors are of main importance. 

The lumber is transported from one machme to another on live 
rollers, and slabs and edgings are transported in a similar way on 

2092**— 21 8 
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belts. In order to prevent accumulation of sawmill waste in th 
mill the belts for carrying refuse are generally installed on tho lowei 
floor of the mill and the refuse is dumped on these belts througl 
opening in the upper floor. In some mills refuse is also transportt^d 
on carnages runmng on a rail suspended from the roof. 




Fio. 46.--Plaii of Swedish sawmiU, ytrd, and docks. 1, sawmill; 2, car transfer; 3, yard; 4, trinmiiiJir sbed^ 

5, barges; 6, conveyors. 

The Swedish mills endeavor to have the lumber pass one way and 
to avoid transportation sidewiso as much as possible. 

SAWING. 

As an average result of the sawing of standard logs in Sweden, the 
following example is given, the percentages being expressed in rela- 
tion to tne cubical contents of tne logs based on top measurements; 
Planks, battens, and boards (trimmed stock), 70 per cent; sawdust, 
8 per cent; shrinkage during drying, 4 to 5 pier cent; slabs, edgings, 
etc., 12 per cent; mill ends, 6 per cent. 

It is evident that the sawing results depend to a great extent 
on whether the mills pass the logs once or twice through the gang 
saws. 

Practically the only part of the log that may be termed waste is 
the shrinkage. Thfe Swedish sawmiD industry, therefore, may be 
compared favorably with the packing industry in the United States, 
in wnich the only tning wasted is the squecfl of the pig. 

The quality of the &vedish lumber may not be so nigh as that of 
some of the softwoods of the United States, but the Swedish lumber- 
men endeavor to make their profits on the utilization of the logs and 
do not sacrifice quantity in order to produce quality. For Swedish 
conditions, this is the only sensible method of operation, and only by I 
adhering to this policy can the Swedish lumbermen expect to nold 
the present firm position in the world markets. 

The smaller mills of the portable type do not oflFer anything of inter- 
est, because the logs are sawn in a haphazard way and the wast« ij 
often as large as 20 to 25 per cent. These operations, therefore, will 
not be considered in this report. 
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Spruce logs are sawn the year round, but pine logs are not sawn 
during the summer months, "because pine is more liable to discolor 
during the summer. The sawing is effected according to special 
schedules, and each gang saw is adjusted to cut only one log dimension 
at a time. For instance, one gan^ may cut 6-inch logs for one week 
and 6i-inch logs the following week. 

Before the sawing season starts the mills generally run three <s 
four weeks on trial. During this period the contents of each Ic^ 
sawn is carefully estimated and also the quantity of lumber wid 
waste produced from each log. A record is kept of each log and the 
sawing schedules used in each case in order to ascertain which sched- 
ules would give the best results, both in the output of lumber and in 
the manufacture of the sizes for which the best prices are obtained 
Several mills in the same district sometimes cooperate in these trials, 
thereby reducing the cost of this operation and arriving at better 
conclusions than if each mill had operated independently. 

The principle of rational sawing is to have as much lumber pro- 
duced m the gang saws as. possible, so that only a small percentage 
of the log has to oe sawn on the smaller machines into laths, broom 
handles, staves, etc., because the sawing of this stock entails a cost 
250 to 300 per cent higher than the gang sawing of lumber. The 
waste also is disproportionately large. 

The number of logs reauired to cut 1,000 feet board measure of 
lumber varies a great deal. In special cases only 7 logs may be re- 
c[uired, and in other extreme cases 30 to 35 lo^. The iisual number 
is 20 to 22 logs. On an average, standard mills require 118 to 120 
cubic feet of raw material, based on top measurement of the logs, to 

Eroduce 1,000 feet board measure of lumber (planks, battens, and 
oards). 

There are people in Sweden who have devoted years to the study 
of sawing schedules, and many valuable tables are published that are 
of material assistance to the Swedish sawmill operators in selecting 
the most suitable sawing schedule for their logs. Not all the mills 
are equally careful in the utilization of the raw material. The most 
efficiently operated mills based their sawing schedules on the following 
factors: 

(1) Top diameter of logs and shape of logs, — ^The logs are separated 
into different categories, based on eacn half inch or Quarter inch of 
top diameter. This is for the purpose of obtaining tne widest pos- 
sible stock of each log with the least possible waste. 

Furthermore, differentiation is often made in the sawing schedules 
between roimd and oval logs. (It is estimated that at least 80 to 
85 per cent of all logs are ovid.) For instance, to cut 3 by 9 inches, 
which is one of the principal stock dimensions, the log must be at 
least 9i inches in top diameter if roimd and 10 inches if oval. By 
sorting the logs on the one-fourth-inch top diameter, it is possible to 
obtain a larger quantity of lumber than oy sorting on the one-half 
inch. 

In the case of oval logs two different schedules are applied. If 
the logs are free from shakes, the schedule is based on sawing the 
logs in such a way that the largest top diameter of the logs is sawed 
parallel with the saw blade; in this way the widest stock is obtained- 
tha the other hand, if the log has shakes or splits radiating from the 
center of the logs in the direction of the smallest diameter, the logs 
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ust be sawn in such a way that the saw blades cut parallel with the 
Lakes. The top diameter upon which the sawing schedules are 
ised in this case is therefore smaUer than in the former case, and 
mber of smaller widths is produced. For instance, perfect oval 
gs 7i inches in minimum top diameter can produce lumber 2^ by 
inches; but if the logs are shal^, 7f inches in Tnininrmm top diam- 
er is necessary to produce the same size of lumber. 
I (2) Quality. — ^The sawing schedules often contain special instruc- 
ans in r^ard to the sawing of the different qualities of logs and 
^esc schedules are made to conform to the grading stipulations. If, 




Fig. 50.— Sawing system passing logs onoe throagh the gang saw (top diameter, 12 inches). 



r instance, logs that yield only cull limiber are sawed practically 
uare-edged, it is evident that a serious loss of material will be the 
osequence, as cull lumber admits of a large amount of wane. The 
dowing example illustrates this point. !m order to obtain a piece 
fby 9 inches, of first quality, the top diameter of the log must not 
I smaller than 12^ inches, while the same dimension of third quality 
Ely be produced from logs 12 inches in top diameter and lourm 
lality from logs 11 f inches in top diameter. 

,(3) LenMhs.— Short lengths may be sawn on a different schedule 
bm standard lengths on account of the difference Iq taper. 
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It is seen that the log scaler has an important position, and tiiat 
carelessness in his work may cause heavy losses to the mill. 

Two different methods of sawing are used in most of the Swedish 
mills working on an efficient basis: (a) Passing logs once throng 
the gan^ saw and (b) passing logs twice through the gang saw. 

The former system mvolves a lower labor cost, but each piece of 
lumber must be edjged separately in the edger. This is used only for 
small logs 4^ to 7 inches m top diameter. Liogs of larger top diame- 
ter are usually passed through the gang twice. By this system the 




Fio. 51.— Sawing s^'stem passing logs twice through the gang saw (top diameter, 12 inches). 

first gang slabs two or three boards on two sides of the log. The log 
is then turned over 90 d^rees and passed through the next gang, 
located immediately in front of the first gan^, and the lumber is cut 
to the required dimension. The lumber produced by this method is 
almost square-ed^ed and only a small percentage of it passes through 
the edger. Much material can be saved by the latter method, 
because the edging of the lumber is done by the first sawine in the 
gang and not in the edger. Thus waney boards are obtained, which 
have a higher market value than edgings. The material utilized is 
about 10 per cent more than by the first method, but the cost of 
sawing is considerably higher, because it requires about 76 per cent 
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more time to pass the logs twice through the gang saw. In addition, 
the average length of the lumber sawn by passing the logs twice 
through the gang is materially increased. 

It is a matter of easy calculation to the Swedish mill operators to 
decide which method pays the best in each case. The cost of labor 
may be high but the mcreased saving of material amply offsets the 
extra expenditure for the more careful sawing system. Many mills 
m Sweden therefore base their entire production on passing all logs 
twice through the gangs. The system has its drawbacks, however, 
because the amount of wane can not be regulated easily, as practi- 
cally all the lumber is sawn square-edged, except the sap boards. 
This method, therefore, is not profitable m cutting low-grade logs. 

The following sawing schedule, procure^ from a Swedish authority 
on the subject, shows the dimensions and the cubical contents of 
lumber obtained from a log 18 feet long and 12 inches in diameter, 
containing 14.14 cubic feet: When the log is passed once through 
the gang saw, the dimensions obtained are five-eighths of an inch 
by 4 mches, 1 by 6 inches, 4 by 9 inches, 4 by 9 inches, 1 by 6 inches, 
and five-eighths of an inch by 4 inches, the aggr^ate cubical 
contents of which is 11.13 cubic feet, not trimmed, or 9.46 cubic feet, 
trimmed; when the log is passed twice through the gang saw, the 
dimensions obtained from the first gang are five-eighths inch waney 
board, 1 by 6 inches, 1 by 5 inches, • and five-eignths inch waney 
board, and from the second gang, five-eighths inch waney board, 1 
by 5 inches, IJ by 8 inches, 3 by 9 inches, 3 by 9 inches, IJ by 8 
mches, 1 by 5 inches, and five-eighths inch waney board, the aggre- 
gate cubical contents of which is 11.44 cubic feet, not trimmed/ or 
10.64 cubic feet, trimmed. 

The difference in the cubical contents of the lumber produced by 
these two systems may be still greater in some cases. 

The sawing of odd sizes on special orders requires unusual skill on 
the part of the sawyer because salable lumber must be produced 
from the rest of the log; otherwise the mill finds itself with many 
other odd dimensions, for which there is no market. Comparativelv 
few mills make a profit on sawing odd dimensions unless they special- 
ize in it. This is especially true at the present time, with the high 
cost of labor, because the sawing of such stock involves extra expend- 
itiu'es, which in many cases are not offset by the extra prices paid. 

In selecting the sawing schedule, attention is usually paid to hav- 
ing the center of the logs cut by the saw blade, except in the case of 
scantlings, which are usually cut from top logs. Otherwise, the 
lumber is liable to become shaky while drying. Many mills, however, 
contend that it is not necessary to have the center cut by the saw 
blades if the lumber is properly piled and seasoned. 

A Swedish authority on sawing schedules (O. Ericson) has issued 
a table showing the different top diameters of saw logs, accompan- 
ied by a set ofpatterns representing the usual stock sizes of lumber 
for export. By this sjrstem, called "the Ericson system," the mill 
operators can easily prepare their own sawing schedules and find 
out in advance how to saw the logs in the most profitable way with- 
out waste by trial sawing, etc. This system jis oi special value in cut- 
ting odd sizes. It is used throughout Sweden and also in Finland and 
Norway. 
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Fio . 52.— Sawing schedules for logs 10| and 9 inches in top diameter. The inner circle represents the top 
circiunference and the outer circle the butt oinmmference of the log. 
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Crooked logs are sawn on special gang saws, such as were previously 
described. The bend of the logs generally must not exceed 4 inches 
on an average standard log of 18 feet; i. e., the deviation of the log 
axis from a straight line must not exceed 4 inches. Lumber from 
such logs is piled with the bend up so that only the ends of the pieces 
touch the underlying lumber. By the weight of the lumber piled on 
top, it is claimed that the crook disappears by the time the lumber is 
sufficiently dried for shipping. 

Complaints have been heard from time to time from customers 
abroad in regard to such limiber, but these complaints may be due to 
the defective piling system used; opinion on this point differs con- 
siderably among Swedish mill owners. There is no question that 
the savmg in material by sawing crooked logs on special gangs is 
considerable; it may be, in some cases, as high as 40 to 50 per cent, 
it is claimed. 

Furthermore, the average length of the lumber is materially in- 
creased because mills not naving special gangs for sawing crooked 
logs must crosscut the crooked logs and produce short lumber. 
Crooked logs sawn on ordinary gang saws produce a larger percentage 
H mill ends than those sawn on special gangs. 

The lumber is cut to English measurements in thickness and 
width; the sawing according to other measurements is so rare that it 
may he left out of consideration. It must be noticed, however, that 
it is easy for the Swedish gang saws to be adjusted to cut to any 
measurement; but the handling of limiber cut to many different 
Jtandards would cost the mills a great deal of extra trouble and this 
B why such cutting is rare. 

In all sawing schedules adequate allowance is made for shrinkage, 
but this allowance varies a great deal in the different parts of me 
countiT, depending upon the climatic conditions, the character of the 
logs, the rate of gro^yth, and whether or not the logs are floated. 
It is therefore almost impossible to give any general nue to cover the 
lawing schedules in all parts of Sweden. It is generally held that the 
Rang saws are set to cut to Norwegian inches and that the lumber will 
dry out to English inches. (Norwegian inches are about 3 per cent 
la^er than English inches.) 

The following figures, prej>ared by Forester W. Ekman, show the 
eustomary allowances for shrinkage that are made in sawing lumber: 
I aad f mch thickness — A-inch excess; 1 and IJ inch thickness — 
i^inch excess; l^inch thickness— ^inch excess; 2 and 2 J inch 
tnickness — A-inch excess j 3 and 4 inch thickness — ^inch excess; 
4 and 4 J incn width A mch excess; 5 and 5i inch width — ^inch 
excess; 6 and 7 inch widUi— ^inch excess; 8, 9, and 10 inch width — 
J^inch excess; 11 and 12 inch width — ^inch excess. 

The lumber is passed from the gang saw to the edger on conveyors. 

EDGING, SORTING, AND TRANSPORTATION. 

The ed^erman is one of the most important operators in the mill. 
He must know the grades and the wane permissible in the different 

Eades and how to produce the maximum width in each piece of 
mber, taking into consideration what dimensions are in demand 
and how to obtain them without sacrificing the width of the balance 
of the stock. It is easy to understand the importance of having a 
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capable edgerman when it is considered that the difference in prio«| 
per 1,000 feet board measure between 9-inch and 11-inch stock is '^ 

i)resent $10 to $12. By careless edging thousands of dollars may 
ost, and many mills contend that the edgerman to a great 
decides the profit which the mill is making. 

The lumber is generally edged on the half inch, starting from 3 
inches and going up to 7 indiies. For wider stock the lumber * 
usually edged on odd and even inches. The edging of two pieces 
one time is never seen in standard mills because each piece of luml 
must have the edgerman's individual attention, even if it requi 
a little longer time to do the work in this way. Stock destined foi 
planing purposes is given an imusually large amount of wane. TH 
reason for this will be given in a later chapter. It can not be t( 
strongly emphasized in connection with Swedish sawmilling tha |^ 
carefm utilization of the raw material is §:iven the first attention an< ^ i 
that speed b secondary. The careful edgmg of the lumber in Sweda ^ 
is striking compared with the practice in many other wood-producipj ^t 
coimtries. Swedish liunbermeh who have visited other coimtrifl v^ 
often comment imfavorably upon the practices, for instance, i ^ 
Austria, where the edging is left to the cheaper class of labor aoi ^ 
usually to women, who are not physically qualified for the work. -y 

The limiber coming from the edger may be roughly trimmed in ^ Z 
mill on balanced circular saws, but only in cases where the ends ai l^ 
extremely rough. The exact trimming of the stock is not effecte .,^ 
until the time when shipment is made. ^ 

From the edger the lumber is transported on belts or live rollers ^ ^, 
the sorting plant located immediately outside of the mill. In thi ,^ 
sorting plant the lumber is roughly separated into the principal grade l\ 
and sizes. In the most up-tonlate plants the lumber is transferrei '.^ 
to the various sorting tables by a system of switches operated froi .^ 
the mill, which reduce the handling to a minimum. The sortii^ ..] 
plant is built on the same level as the upper sawmill floor and the lum \^ 
oer is lowered on chutes to cars immediately below each sorting tablfl .' 
These cars are then transported to the yara either by electric enginfl \l 
or bv horses. 

The transportation question in the mill has not always been handle) "^ 
in the same efficient way as at present and many old sawmills experi 
ence considerable trouble in naving the mills modernized in tii " 
respect. 

DIMENSIONS. 

Each mill has usually one or several customers abroad denia;n< 
special stock, but certam sizes are cut by nearly all the mills, such aal 
3 by 9 inches, 2^ by 7 inches, 1 by 4 inches. The following are tlije| 
dimensions ot pine and spruce for export that are most in demand 
and are considered as stock sizes: 4 by 11 and 9 inches* 3 by 11,9, 
8, 7, 6, 4i, and 4 inches; 2i by 11, 9, 8, 7, 6i, and 6 inches (2i by 9 
and by 8 inches being spruce only); ^ by 11, 9, 8, 7, 6^, 6, 5^, 5, 4i, 
and 4 inches; 1^ by 11, 9, 8, 7, 6, 5, 4i, and 4 inches; li by 11, 9, 8, 
7, 6i, 6, 5 J, 5, 4i, and 4 inches; 1 by 11, 9, 8, 7, 6i, 6, 5i, 5, 4i, 4, 3i, 
and 3 inches. 

Other dimensions usually produced are the following: 4 by 8, 7, 
6i, 6, 5, and 4 inches; 3 by 6i, 5i, 5, and 3 inches; 2^ by 5^ and 5 
inches; 2 by 3 J and 3 incnes; IJ by 5^, 3^, and 3 inches; 1^ by3J 

Digitized by CjOOQ IC 






SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 123 

i 3 inches; i by 7, 6i 6, 5i, 5, 4^, 4, 3i, and 3 inches (all J-inch 
58 for spruce only); J by 7, 6i, 6, 5^, 5, 4i, 4, 3i, and 3 inches; 
•y 7, 6^, 6> 5i, 5, 4^, 4, 3^, and 3 inches. 
;n addition to these dimensions, there may be many others, such 

for instance, 12-inch stock, but not many mills can cut 12-inch 
aber because their logs are too small. 

rhe demand from one year to another may vary considerably, 
depends upon the demand in the different countries and the ability 
otner competixig countries to. furnish the material. Russia, for 
unple, furnishes a large percentage of Eiffope's demand for planks 
i when this coimtry was xmable to make aeliveries, the importers 
•ned to Sweden and other north European countries to supply 
s commodity. Some markets may demand large quantities of 
mks (for instance, the British colonial markets), wbile other coun- 
Bs, such as Germany, specify boards and battens. The stock keijt 

hand depends upon the markets to which a mill caters. It is 
o very important that the sales manager of the mill ascertain in 
vance of each cutting season what, dimensions would be most in 
mand in order to adjust the cutting in the mill. There is, therefore, 
thing haphazard about the Swedish cutting for stock. 
There are a larger number of dimensions of pine than of spruce, 
ai-inch stock is generally not much in demand, except in a' few 
arkets, while 11 mches and 9 inches are stock sizes. The mills* 
»ility to cut 9-inch and 11 -inch stock is somewhat limited by the 
lall log dimensions. Usually the Quantity of 11-inch stock does 
►t exceed 3 to 5 per cent in most of tne mills. Before the war there 
is a growing demand in Sweden for seven-eighth-inch and nine- 
ghth-mch boards, and many mills included these in their regular 
ock lists. Limited quantities of one-half -inch boards may also be 
it at times. Most of the mills carry three-fourth-inch and five- 
ghth-inch boards in stock. 

The following schedule is representative for some of the larger 
cport mills in Norrland, showing the percentages of the different 
idths of lumber produced: 



widths. 


Pine. 


Spruce. ' 


Widths. 


Pine. 


Spruce. 


Dches and wider 


Per cent. 
19 
12 
17 
19 


Per cent. 
12 
8 
12 
15 


5| and 5 inches 


Percent. 
17 
16 


Percent. 
27 


nches 


4^ and 4 inches.......... ...... 


26 


nches , 


Total 




and einches.. !.!!!!. '.. 


100 


100 









In other parts of the country the percentage of wide stock is much 
mailer. 

Swedish lumber for export is divided into the following categories: 
lanks — 2 inches in minimum thickness and 8J inches m minimum 
ridth: battens— 2 inches in minimum thickness and 6 to 8^ inches 
a width; scantling — 2 inches in minimiun thickness and less than 
' inches in width; boards — ^less than 2 inches in thiclmess and 6 inches 
►r more in width; narrow boards — less than 2 inches in thickness and 
ess than 6 inches in width. The Swedish mills usually produce 
approximately the following percentages of each category: rlanks, 
i7 per cent; battens, 20; scantlings, 10; boards, 25; narrow boards, 28. 
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The quantity of small dimensions of Imnber, such as staves, broom 
handles, and similar stock, usually does not exceed 20 per cent d 
the total quantity produced and in many cases it is only 8 to 12 per 
cent. 

Planks are sometimes resawn in the mills into several thicknesses, 
leaving about 6 inches at the end of the plank which is not cut by the 
resaw. This stock is sometimes shipped to certain markets in iurica. 
as it is claimed that the duty on lumber is based on the number of 
pieces and by cutting the stock in this way the duty is only paid m 
one piece. This procedure, however, is not very often followed. 

On account of the small dimensions of the logs, practically no rift 
(vertical) grain is produced. Heart specifications are filled by only 
a few mills, mainly for railroad and ship material; but the output of 
this commodity is so limited that it may almost be left out of cchi* 
sideration. Most of the mills do not attempt to cut such stock. 

SPECIAL PRODUCTS. 

PAVING BLOCKS. 

From only one district in Sweden is paving-block material being 
supplied. Swedish pine is usually too soft to make an entirdj 
satisfactory paving block, but the district of Norrkoping, immediate^ 
south of Stockholm, has made a specialty of it. Planks 3 by 9 inchei 
and 3 by 8 inches are used for this purpose abroad, but blocks are 
seldom manufactured in Sweden. 

There is no doubt that material obtained from the district of Norr- 
koping would give a fairly satisfactory paving material and could 
be successfully introduced in many countries if the exporters from 
this district were willing to make the necessary effort to push thia 
article. In several cities in Sweden such paving material nas been 
found suitable, and there is no reason whv it should not obtain as 
good a result in foreign markets. The Norrkoping pavijig-block 
material is denser than the Pinus maritima of southwestern France, 
which is used extensively for paving blocks in southwestern Europe. 

BHORT LUMBEB. 

Short lumber is considered stock in lengths of 6, 7, and 8 feet 
Of this stock there is never an excessive quantity in Sweden d 
which the mills can not dispose. The proportion of short lengths 
seldom exceeds 7 per cent for ordinary stock, but it may be as high 
as 20 to 22 per cent for narrow sap boards. As these boards are 

fenerally fairly clear, however, they nearly always find a good market 
n all ordinary contracts for export, there is a clause to tiie effect 
that 3 to 5 per cent of short lei^ths must be included in each cargo 
at a certain reduction in price. In this way the Swedish exporters 
have been enabled to dispose of most of their short lumber, and 
whatever excess quantity is f oimd on hand may be utiHzed for other 
purposes. 

STAVES. 

Staves are manufactured into various sizes, according to the use 
and destination. This stock is generally cut for cement and herrins 
containers which are made of both pine and spruce. The usual 
dimensions of staves are as follows: One-half inch thick, 3 to 7 inches 
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wide (small quantity, 2 inches), 24, 26, 28, 29, and 32 inches long, and 
heading 17 to 18 inches long. Sometimes they are nine-sixteenths 
inch thick, 24 inches long, and 2i to 4 inches wide or five-eighths inch 
thick, 30 J inches long, and 2^ to 4 inches wide. The staves are always 
cut square-edged and must be of good, sound quality. 

BROOM HANDLES. 

to 

Broom-handle stock is cut of both pine and spruce, 1 b v 1 inch and 
1, 1.25, 1.40 to 2i meters (1 meter =3.28 feet); IJ by It i,nches and 
1, 1.25, 1.40 to 2i meters. In Sweden broom handles ifor export 
generally are not turned but are shipped in squares, because these 
broom handles would require expensive packing Doxes, and the prices 
are so low that it womd not pay the Swecfish exporters to turn 
out this stock. 

LATH. 

Lath is manufactured from both pine and spruce in the following 
dimensions: li by IJ inches, li by -j^ inches, 1 by 1 J inches, 1 by -^ 
kch, etc., in lengths of 2i, 3, 3i, 4, 4^, and 6 feet. The lath must 
be free from knots and accurately sawn. 

CHARCOAL. 

Charcoal is an important product in Sweden; at least 10 percent 
(ttf all wood cut is manufactured into this commodity. The value 
jrf the charcoal produced in 1913 was approximately $7,500,000, but 
iBiis figure incluaes charcoal made in the woods, at the sawmills, and 
ffi special plants. During the war the price for charcoal increased 
ibout 300 to 400 per cent above the pre-war figures and this caused 
many mills to increase their production of this commodity. Even 
old buildings were torn down to be converted into charcoal. In the 
future it is believed that the charcoal industry will somewhat 
iecline, as the electric smelting of ore will probably be further devel- 
oped. 

UTILIZATION OF SAWMILL WASTE. 

I Even in the most efficiently operated mills, there is always a 
* considerable percentage of slaos, edgings, etc., and without close 
.tttilization of this refuse it is not possible for the sawmills to operate 
|ftt a profit. A variety of small-dimension lumber can be cut from 
luch waste material. Among the principal kinds are staves, box 
ihooks, broom handles, laths, and molding stock. In some plants 
special mills adjoining the sawmills have been constructed for cutting 
tms stock. Outside of the mill, charcoal plants are frequently 
constructed for the utilization of slabs and edgings that would not 
be suitable as raw material for small-dimension lumber. 
I Waste that is not suitable for other purposes is often chipped in 
logs to make raw material for the pulp mills, or it may be trinamed to 
I standard lengths for firewood. Some mills have automatic trimmers 
> for this purpose. 

During normal times coal costs about $4.50 to $5 per ton, but its 
price increased during the war to about $65 to $80 per ton. Evidently 
the value of the sawmill refuse would show a corresponding increase. 

It is calculated that about 430 cubic feet of sawmill refuse (edgings, 
etc.) is equal to 1 ton of coal and that about 650 cubic feet of sawdust 
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will give the same equivalent. If the price of coal is $4.08 per ton tbt 
value of the sawmill refuse would be approximately $1.03 per Um^ 
It the price of coal is $8 per ton. the value of the refuse would b« 
$1.60 per ton. If the price of coal is $13.50, the value of refuse wooM 
be approximately $3.60 per ton. and so on^ The value of refuse il 
calculated net; that is to say, aue allowance is made for the tra]» 
portation from mill to power plant and extra expenses in the handhof 
of refuse in firing. 

The price of sawmill refuse cut into chips for pulp making varie< 
considerably in price before the war, but as a rule it was 6 cents to 
8 cents per cubic yard in 1913. In 1918 as much as $1.65 per cubia 
yard was paid for this material. 

In Goteoorg, the price for mill ends used for fuel in that city wai 
higher than in any other part of the country; in 1918 as much ai 
$4 per cubic yard was paid for this material. 

In some plants sawaust is compressed into briquets on specia 
machines, using wash waste from the pulp mills as a binder. Th 
moisture content of these briquets is about 15 per cent. 

Sawdust may also be ^ound into wood flour, used in the manufai 
ture of various articles, mcluding gramophone records and linoleuifl 
Sweden's best market lor wood flour (usually made of spruce) is th 
United States. Exports of this product to the United States hat 
been increasing rapidly and amounted to more than 6,000,000 poimcb 
valued at $32,000, in 1916. 

In passing through a standard Swedish mill one is struck by th 
absence of rubbish. The present generation has not seen any refua 
burners in Sweden. 

SEASONING. 
AIB-DRTING. 

Most of the standard mills in Sweden have extensive yarfls am 
their system of seasoning has a world-wide reputation. The size c 
a Sweoish yard may differ considerably according to locality. L 
the north the yards must be capable of storing a larger percentag 
of the annual production than tne mills in the southern sections o 
Sweden. While the mills on the west coast can ship throughout th 

J rear, the mills in the extreme north must always coimt on havin 
arge stocks on hand on account of the limited time during whic 
navigation is open. On an average, it may be said that the capacit] 
of a yard should be at least one-third oi the annual production o 
the mill, but some mills have storage capacity for up to two-third 
of their annual production. 

The country is flat at the coast and it is usually easy to find an open 
space convement for laying out a yard with smtable dock facilities, 
etc. The yards were formerly reclaimed by filling in sawmill refuse, 
but during the war the sawnaill refuse was so valuable that several 
mills removed the filling, turning it into raw material for the pulp 
factories, and put sand in its place. San d is considered more suitable 
than sawmill refuse, because tne lumber is liable to be discolored when 
piled on decayed sawmill waste. 

As a rule, large yards are provided with a rail system and many 
mills have electric locomotives for transporting lumber from the 
mill to the yard. The rail system may be laid on the ground or mar 
be elevatea above the ground. The latter system is expensive an3 

Digitized by VjiV^U V IC 



SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE, 127 



is claimed that the elevated-rail system to 
ne extent prevents ventilation in the yard 
d that the lumber is liable to discolor more 
iily than if the rails are laid on the groimd. 
I the other hand, the elevated-rail system 
3 many advantages. The lumber is more 
jily handled, because it is lowered to the 
)und on special apparatus and this operation 
es not require any special skilled laborers such 
are needed with the other system where the 
nber has to be carried on the shoulder 20 or 
feet up on top of the piles. The labor situ- 
on has been difficult for some time. 
Many mills also have electric cranes, auto- 
itic stackers, and other similar devices for 
ing lumber. The cranes are usually consid- 
mI the most satisfactory. Piling with 
ichanical devices often reduces the cost of 
e operation by 50 per cent. 
Characteristic of the better Swedish yards 
the high base of the piles, usually 2 to 3 feet 
)m the ground. This base is frequently built 
» of miU ends in the shape of a pyramid hav- 
I open spaces between each layer of the 
ul ends, so that the ventilation will be sat-, 
actory. The piles rest either on sand or on 
joUd woodto noor. A great deal of atten- 
)n is paid to keeping the base of the piles 
rfectly clecir of rubbish and other matters 
at are liable to decay and thereby cause the 
mber to discolor. 

The piles are generallv about 25 feet wide 
id up to 29 or 30 feet long and 20 to 22 feet 
gh, and they contain 40,000 to 45,000 feet 
»ard measure of lumber (planks). They are 
ivered with roofs and in cases where the 
irds are Equipped with cranes the roof boards 
e nailed, which makes the placing of the 
of on the piles less troublesome. In the 
)tter yards, the piles often have triple roofs» 
> that the joints overlap and the piles are 
5pt absolutely dry. 

The following schedule gives the number of 
3rs of the different dimensions in the piles 
inerally seen in Sweden : 4-inch thickness, 1 4 to 
I tiers f 3-inch thickness, 18 to 20 tiers; 2^inch 
ickness, 28 to 30 tiers; 2-inch thickness, 40 to 
) tiers ; 1 ^-inch thickness, 55 to 60 tiers ; 1 J-inch 
lickness, 65 to 70 tiers ; 1-inch thickness, 85 to 
) tiers: f-inch thickness, 115 to 125 tiers. 
From the top of the pile to the top of the 
K)f there is generally a distance of aoout 28 
iches. Sometimes it is necessary to have the 
rOck seasoned quickly and the lumber is piled 
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Digitized by 



Google 



128 SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 

on ed^e, with 30,000 to 35,000 feet board measure in the pile. It k 
also claimed that lumber when piled in such a way that the ends m: 
projecting from 3 to 4 feet from the piles without having any support 
will dry more rapidly, as the circulation of air is more satisf actorj. 
Lumber piled in this way, however, is liable to split at the ends. 

In one case a very practical arrangement was seen of such piling. 
A pile containing, for instance, 3 by 9 inch planks was piled in such i 
way that in each tier one piece 3 by 10 inches was placed at each end 
ana one piece in the middle and between these pieces the 3 by 9 mck 
planks were stacked on edge. Other tiers were placed on top of tha 
first tier in the same way. (See fig. 65.) When the lumber was dry. 
the 3 by 9 inch planks coiild easily be shoved together and pile( 
solid without having to take down the whole pile and repile it agab 
It was furthermore seen that these piles dried somewhat quicker thai 
other piles where the tiers contained one dimension only, because b; 
this sjTstem of mixing 3 by lO's and 3 by 9's a more even circulatioi 
of air was obtained. After the lumber stacked on edge is dry, it i 
piled solid and the piles contain about 80,000 to 100,000 feet bean 
measure per pile. 

In the yards, the lower grades and the spruce lumber are piled i 
the center and the better grades and pine lumber are piled at tli 
outskirts of the yard, because pine lumber is more liable to discok 
than spruce. 

Some mills have sheds for the upper grades. In the bett6 
Swedish yards a great deal of care is given uncovered piles by pro 
tecting them with tarpaulins. The same applies to trucKs of lumba 
left in the yard during rain or overnight. As Swedish lumber is no 
sold on specified lengths, all lengths are mixed in the piles, but each pil 
contains one dimension in regard to thickness and vndth and one grad 
only. The piles are not given a sloping shape, as is common inth 
United States, but are built on a horizontal f oimdation. Often the pil< 
containing the upper grades of lumber are covered on one or on a 
four sides with weatherboards to protect them from the elements. 

It was pai-ticularly noticed in Sweden how careful the exporten 
are in stonng; lumber left over from one season to, another on accouri 
of the inability of the importers to obtain tonnage. Either no charg 
is made for such storage or the charge is very small, but such lumlwi 
is stored at the owner's risk. 

The lumber is considered sufficiently dry for shipment when i 
contains approximately 30 per cent of moisture. 

In the northern parts of Sweden the snow during the wintcrtima 
causes extra work m keeping the alleys and the roads open. Froia 
the yard to the dock the lumber is transported on a system of con- 
veyors provided with live rollers and operated by electricitv. There 
is generally a conveyor for every other aisle in the yard. Some mills 
have a system of sectional conveyors that can be moved from one^ 
aisle to another, but it is generally found that the stationary con- 
veyors give better service in the end, although they cost more in con- 
struction. There are, of course, many smaller yards that do not 
have conveyor s\^tems and take the lumber to the dock on tru^'ks, 
but the larger mills all transport their lumber in the way described. 

In rogai'd to the time whicn the lumber requires to be seasoned, it 
is impossible to give any general rule, as the conditions in the dif- 
ferent yards, even in the same districts, vary considerably. 
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The following table, however, shows figures compiled by O. EJricson 
liar the length of time allowed for seasomng Imnber sawn at different 
I leasons and shipped to different destinations. These figures are be- 
Seved to be fairly representative of Swedish conditions in general. 



1 

1 tian. 


Sawn 

duniif; 

autumn. 


Sawn 
during 
winter. 


Sawn 

during 

spring 

and 

summer. 


' ! 

1 Sawn Sawn 

Countries of destina- ; diu-ng during 

tion. autumn, winter. 

1 


Sawn 

diuing 

spring 

and 


naraarkand Germany 
Tnited Kxnedom and 


JfofUks. 

8 

8 
8 


MonOu. 

4 

4 
4 


UotUh$. 
2 

2 
2 


Southern France 

Spain and Portugal. . . 
British colonial and 
other over-sea markets 


MonOu. Months. 
8-9 4 

^.; 4 

»-10 1 « 


^fo^aha, 


Nflrtbem Fzanoe 


4 



From this table it is seen that the lumber must be given special 
care when it is destined for far-awa^V countries, and exporters con- 
tend that siich care is well worth while. The passage to these coun- 
tries often lasts a month or more, and if the lumber is put on board 
! improperly seasoned it is liable to discolor. The importers take the 
[same stfuid and contend that the small extra charge that they have 
Ho pay for this careful handling of the lumber is well worth while, 
I because it is insignificant compared with the total cost of the lumber 
deUvered at its destination. 

Owing to the careful seaaoning of the lumber, the percentage of 
[discolored stock is very small in Sweden. Many mills do not figure 
Ion a larger percentage of discolored stock than 1 per cent, and in 
Isome cases even less was reported. The maximum seemed to be 10 
[to 12 per cent, and in such cases it was frequently found that the 
|l<^ had heen floated for two years and that the discoloration had 
[occurred before the lumber reached the mill. The discolored lumber 
[is frequently passed through the planing mill, and the discoloration 
Ipartly disappears. The mills are unwilling to include discolored 
Istocl^ in large quantities in the regular stocks of rough lumberfor 
[export. 

nLN-DRYINQ. 

Although the system of kiln-drying has been known for years in 
I Sweden, it can not be said to have come into general use. In the 
I first plac^, the American methods introduced some time ago did not 
work out very well in Sweden, principally because no consideration 
was given at that time to the different character of Swedish and 
American lumber. However, during late years successful experir 
ments have been carried on in Sweden, and it is said that at least 
one firm has perfected a system of kiln-drjdng and used it successfully. 

At present only a small number of mills in the coxmtry kiln-dry 
their entire output. Where kilns are found they are generally 
worked in connection with planing mills or box factories. 

The advantages of kiln-drying lumber are not so evident in Sweden 
as they are in tne United States. Whereas in the United States fuel 
fa very cheap, because the value generally placed on refuse is almost 
lul, in Sweden the value of refuse as a fuel or material for pulp 
taking is very high because the country has no coal deposits of its 
own and is dependent upon imports for this commodity. Further- 
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more, the principal shipping ports in Sweden can not ship throughout 
the year. Therefore, the lumber must be seasoned in the cheapest 
wav — by air-drj-ing. 

On tlie other hand, the Swedish exporters realize the advantages 
of kihis, which would enable them to insure their customers quick 
delivery and also to complete a cargo on short notice, if a shortage 
should be discovered at the time of shipment. This last advantage 
is not so striking in Sweden, because if one mill is short of stock the 
other nulls are usually willing to help out. 

For box factories and planing mills, which reauire lumber con- 
taining about 25 per cent of moisture, loins would be of good service. 

As far as could be learned, customers abroad have not obiected to 
kiln-dried lumber. Nevertheless it can not be denied that Kiln dry- 
ing in some parts of Sweden would have limited prospects of success. 
In certain sections of Sweden the logs are taken from mountainous 
districts and the lumber is very knotty. Around most of the knots 
there is a pitch ring, and when such lumber passes through the kiln, 
the knots are liable to fall out. If, however, the plans of the Norr- 
land lumbermen to keej) navigation open by ice breakers during 
several months in the winter snould be realized, kilns may have a 
better chance. 

GRADING. 

There is no absolutely uniform system of trading in Sweden. Each 
mill has established grades to which it adheres closely year in and 
year out. The gradmg rules established for each miQ have often 
been created by cooperation between buyers and sellers and they are 
usually made up in such a way so as to suit particular markets. It| 
often happens that mills with large stands of virgin timber have been 
able in years past to supply comparatively large quantities of the 
upper grades. During late years, these concerns may have partly 
cut out these old stands and the second-growth timber may produce 
only small quantities of the upper grades. In such cases the grading 
rules are not made less strict to conform to the new conditions; the 
cutting out of the old stands only decreases the quantity produced 
of lumber of the upper grades, according to the old-established 
grading rules. This is one of the basic rules of the Swedish lumber 
export trade and is the reason why the exportere have been able to 
maintain the same markets for decades. The importers may com- 
plain at times because they are imable to obtain as large quantities 
of one grade or of several grades as they did in previous years, butj 
these complaints do not induce reliable Swedish shippers to make 
the grading rules less strict by including inferior qualities in the 
upper grades. 

Durmg late years there has been a tendency toward a more uni- 
form system of grading in some districts in Sweden. This may be 
caused by the fact that several individual mill owners have reorgan- 
ized their concerns into stock companies. 

It was formerly a matter of pride to many exporters to be able to 
supply a better grade than their neighbors, and there are still a few 
finns in Sweden that prefer to include only first, second, and third 
grades in their unsorted grade, while all other firms are including 
first, second, third, and fourth grades. The former firms may obtain 
a slightly higher price than the latter firms, but this is no doubt a 
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poor policy because by "sweetening" the grades they lose out in 
Jte end on the profits realized on the whole production. The only 
teiefit to exporters from these practices may be that they obtain a 
reputation for shipping above grade, but this is not considered good 
busine^. As these firms pass over into stock companies, the matter 
of grading rules is often adjusted to conform to the usual practices 
of CTading in the particular district where they are located. 

Thus the different grading rules are based to a large extent on 
conditions of past years, which now have partly ceased to exists such 
IS the possession of old stands allowing a larger percentage of clear 
hmber than lumber cut from second-growth lorests, etc. As these 
brests are CTadually cut out, the production of the various saw- 
Bills is made more uniform, thereby pavingthe road for a uniform ^ 
rrading system for the diflFerent districts. This matter has already 
wen given consideration in Sweden and no doubt will be taken up 
eriously. A branch of the Swedish Exporters' Association in the 
leniosand district appointed a commission some years ago to 
jtablish uniform grading rules for all the association members in 
' it district. An abstract of these rules is given at the end of this 

tion. Uniform grading rules for the entire country probably 

uld not be advisable, owing to the differences in the character of 
le timber in the various sections. 

Swedish lumber is generally graded into unsorted grade, fifth, and 
ttth grades. Sometimes, particularly in southern Norrland and 
lie districts around Lake Wenner, the lumber is classified into first, 
«cond, third, fourth, fifth, and sixth grades. These two systems of 
fading are dependent upon the mills* supply of the upper ^ades. 
jenerally the small percentage of the upper grades obtainable does 
wt make the grading into more than three grades profitable. Some 
nills may grade a few dimensions into six grades and the remainder 
nto three grades. 

The unsorted OTade is composed of first, second, third, and fourth 
fades and may be termed sound construction lumber. A very small 
imount of discoloration is admitted in tMs grade and practically no 
^tten knots or similar serious defects. It is difficult to compare this 
fade with any corresponding grade for the principal species of 
oftwoods in the United States, such as southern yellow pine and 
Dondas fir. It seems, however, that the maximum defects allowed 
D tne unsorted grade would probably correspond to the mediimi 
pality of No. 2 common of southern yellow pine and Douglas fir, 
^t the Swedish rules are stricter in regard to discoloration and 
mw no variation in sawing. 

The fifth grade of Swedish lumber may be termed better-class 
^ Imnber, which is used for construction purposes where strength 
*nd durabiUty are not serious considerations. This grade is service- 
H)le and is put to many uses for temporary construction purpose^; 
^^. The sixth grade is cull lumber, which is not expected to have 
lasting qualities and is not serviceable for ordinary construction 
Purposes. It is used locally to a great extent for laggine, board- 
walks, and similar purposes where the lumber would oe liable to 
<«teriorate in a short time, and also for cheaper kinds of temporary 
^instruction. 

In some mills, particularly in the northern part of Norrland, 
>iM)ther grade of cull lumber may be established, called seventh 

Digitized by VjOOQIC 



132 SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 

grade. The only requirement for lumber of this grade is thatH 
must not fall to pieces when handled. This stock is not exported, ii 
the freight woula often amount to more than the limiber is wortL 

The loregoing jading sj;stem applies to pine lumber; Spnui 
lumber generaU^^ is not divided into more than three grades—oft 
sorted (comprismg first, second, third, and fourth grades), fifth, an 
sixth grades. The same grading rules apply to spruce as to pb 
but spruce lumber generafly does not yield any larffe percentage o 
the upper grades on account of the presence of a Targe numfe « 
small Knots. The knots of the spruce are not so conspicuous a 
those of pine and are generally not so large. Spruce often yields i 
disproportionately lar^e percentage of cull lumber because oldt 
stands of spruce are liable to decay. Only a few concerns in Swede 
use six. grades for spruce. 

There is a considerable difference between Swedish first and secoa 
grades and the corresponding grades in the United States. Cle^ 
lumber in the American sense of the word is seldom seen in Swedi 
and both first and second grades admit of a few knots. Some fini 
in Sweden at times may separate clear sap boards, which are pi 
duced in small quantities, and sell these separately to special d 
tomers abroad or to the local furniture factories. 

Contrary to many grading rules in the United States, the Sweai 
grading rules do not allow me mixing of different species. Furthi 
more, the Swedish ^raxling rules do not make provisions for misco j 
or scant lumber. Whether cull stock or first grade is produced, 
must have the required dimensions, no more, no less. When ai 
scant or miscut lumber is produced, it is either resawn^ or bettt 
cut into stock for the planing mills. One will notice with surpii 
that many Swedish contracts for lumber exports stipulate that i 
to 10 per cent of blue lumber may be induded in each cargo. T 
Swedish exporters always beheve in playing safe, and although tl 
stipulation allows the shippers to include this large percentage i 
discolored lumber, all the reputable shippers take great care to ava 
shipping such stock because if they went to the limit in this respi 
it would not be long before their reputation would be serious 
affected. 

To many American shippers it may seem that the grading rules! 
the Swedish upper grades are somewhat lax, but it must be considai 
that the stocls are always well manufactured and carefully seasone 
and this circumstance, in connection with the efficient marketii 
methods, to a great extent offsets the defects, such as knots, 
must be noticed that the Swedish grading rules do not make ei 
provision for rift grain or flat gram, sapwood or heartwood. 1 
regard to the texture of the wood there are no written r^ulation 
but, as a general rule, very coarse-grained lumber would not l 
included in the upper grades. 

In one respect, however, may it be said that the Swedish gradin 
rules have cnanged somewhat, namely) in regard to the amount ( 
wane permissible. Decades ago Swedish lumber was usually saw 
square edged. A number of mills in Norway started to cut certai 
stocks with a wane, as it was realized that lumber for certain construl 
tion purposes could take a reasonable amount of wane without infcai 
fering with its usefulness. The Swedish mills adopted this system fl 
cutting waiiey stock and the amoimt of wane has been somewhi 
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kreftsed during the last decade; but in each case this matter has 
fcffi taken up &st with the importers. TTie amount of wane speci- 
id in the grading rules quotea later may seem somewhat large to 
iippers in the southern part of Norrland, where several mills are 
mtmg perfectly square-eaged lumber; but these mills obtain some- 
ibt better nrices for their product than the mills in the Hemosand 
is&ict, to which these rules chiefly apply. 

(In regard to the* percentage of lumber produced of the various 
pies, see chapter on ''Shipping regions.") 

The lack of uniform graoin^ rules for all mills is a disadvantage 
ttoretically, but it is claimed by both the importers and the Swedish 
Uppers that as long as there is so small a difference in the trading 
lies of the different miUs in each district, this matter is of smaU 
oportance. The importer always Imows the character of the ship- 
mt of each exporter. Uniform grading rules in other coim tries are 
ten so elastic that they give the exporters considerable opportunity 
} raiy the character of their shipments, whereas in Sweden the 
porters adhere closely to the rules. 

Swedish exporters are especially careful to have their lumber 
q)ped up to grade when the prices of lumber decline. Experience 
18 taught them that importers, having bought at top price, are 
ry Darticular in r^ard to the quaUty of these shipments, because 
is idt by many importers that a daun may make up for the loss. 
Tie Swedish stanaards of grading were not changed during the 
\r in spite of the fact that conditions in the importing countries 
ten prevented the importers from inspecting the cargoes with their 
nal care. There were^ of course, some unscrupulous exporters or 
?)ort merchants shippmg almost any quality, but these firms are 
*ed as war profiteers and have no standing among the reliable 
sorters in Sweden. 

The following is a summarv of the standard Swedish grading rules 
rsawn lumber (district of Hemosand), based on rules compued by 
'Ericson: 

Ibese rales are based on pine and spruce lumber 3 by 9 inches and 16 to 17 feet in 
ttige length, and each ot the defects mentioned denotes the maximum admitted 
reach delect in the various grades. The defects admitted in the other dimensions 
» to be in proportion to the cubical contents of these dimensions compared with the 
jpe-mentioned basis, 3 by 9 inches. The number of defects admitted naturally 
flerondent upon the length of the pieces and will be in proportion to the above- 
Ked avenge. 

STANDARD DEFECTS. 

Inod.— The diameter of the knots should be considered as the average diameter. 

Bmini knot is considered a knot firmly embodied in the wood and as solid as the 
wd sonronndin^ it. 

Bkdc knot is aknot containing; pitch and black in color, 
ilwwed knot is a knot surrounded by bark or pitch. 

torn hjiot is a knot not so hard as the wood siurounding it. Loose knots are con- 
»^ in the same class as rotten knots. 

nn knot is a sound knot not exceeding one-half inch in diameter. 

Rot or decay is any form of decay that may be evident, either as a dark-red discol- 
>>^n or aa white or red rotten spots. 

^«fc« and splits are usually a separation of the wood between the annual rings 
Jc^ffring during the iwocess of seasoning (season checks), or caused by frost, wind, 
»c.m the forest. 

^tk pockets are openings between the crain of the wood containing pitch or bark 

^omkoles. — ^There are two principal kinds of wormholes: Pin wormholes, gen- 
My not exceeding one-sixteenth inch in diameter, and grub wormholes, which are 
''?» than the pin wormholes, up to about one-fourth- inch diameter. 
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Wane ia bark on the edge of lumber. 

Discoloration is incipient rot of the sapwood caused by fungi, either during 1 
process of seasoning or between the felling and the time the log reaches the m 
Such discoloration often occiu^ during floating. 

FIRST GRADE. 

Knots. — ^Three to four sound knots, up to three-fourths inch in diameter, and a r 
sonable number of pin knots are admitted, but no rotten knots are tolerated in 1 
grade. Small, blacK pin knots may be allowed, provided these knots do not exU 
through the piece. Tne edges must be free from knots. 



-^- 6P/iD£ 




FiQ. 56.— Maximum sizes of knots permitted in difTerent grades (actual sixe). 

Rot or decay is not admitted in any form in this prade. 

Shakes and splits. — No wind-shakes are allowed in this grade. Only a limited no 
her of very small shakes, not exceeding one-fourth inch in depth and not extend] 
beyond two-thirds of the length of the piece, may be allowed, but tJ^ese shakes mi 
occur only on one side. No shakes are admitted on the edges. 

Pitch pockets and wormholes are not admitted in this grade. 

Wane^ on one edge only must not extend over more than 15 per cent of the len£ 
of the piece; vvane on both edges must not extend over more than 10 per cent of t 
length. 

Discoloration. — The lumber of this grade must be strictly bright, although a J 
slightly discolored spots caused by cros^pieces in piling may be admitted. 

SECOND GRADE. 



Knots. — Three or four sound knots, not exceeding 1^ inches in diameter and aD( 
three or four sound knots, not exceeding 1 inch in diameter, may be admitted, b< 

1 The amoont of wane in each grade is given in a special table at the end of this sectioa. 
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tfew anuller knots. Not more than 2 black knots of up to 1 inch in diameter and 2 or 3 
\kfck knots not exceeding three-fourths inch in diameter are allowed. Encased 
knolB are allowed in somewhat smaller number and sizes than black knots. No rotten 
biotB are allowed. Sound knots more than 1 inch in diameter must not occur on the 

Rot is not admitted in any form. 

Shakes and splits. — No wind-shakes are allowed in this grade. Shakes occurring 
on one aide only must not exceed one-half inch in depth. If shakes occur on both 
adsB, they must be smaller in proportion. One small shake on the edge is admitted 
if numing parallel with the fibers. A few small pitch pockets are admitted in this 
gnde. 

WbrmhoUs are not allowed in this grade. 

Wane. — ^If wane occurs on one edge only, it must not exceed 20 per cent of the length 
flf the piece; if it occurs on both edges, it must not exceed 15 per cent of the length of the 

Diseoloraiion that has been incurred during the process of seasoning is admitted in a 
very light form on one edge. If occurring on one cdde the discoloration must not 
eiceed 1 inch in width and must not extend beyond 50 per cent of the length of the 
piece. Two small discolored spots caused by croespieces are allowed. , 

THIRD GRADE. 

Knots. — ^Five or taX sound knots not exceeding 2) inches in diameter, and a reason- 
ible amount of smaller knots are admitted. Three to four black knots not exceeding 
H inches in diameter may pass in this grade. Encased knots are admitted in about 
the same number and sizes as black knots. One slightly rotten knot may be admitted, 
bat it must not exceed 1 inch in diameter. 

Deeoff and rot. — ^Loose rot is not admitted. One solid rotten streak not extending 
vsy deeply into the piece is admitted, but the length must not exceed 4 feet and 
the width must not exceed one-fourth inch. A proportionally larger amount of incip- 
ient rot is admitted, provided the rot is not too prominent. 

Shdes cmd splits. --One medium-sized wind-snake is admitted, extending up to 25 
per cent of the length of the piece. Heart-shakes and similar splits are admitted not 
exceeding 1 inch, in depth, extending up to 60 per cent of the length of the piece. 
11 these shakes occur on both sides of the piece, such shakes must be proportionally 
■nailer. Three shakes occiurring on the edges and running in a diagonal direction 
through half of the width of the edge are allowed, but these shakes must be very light 
and must not croas one another. If the shakes extend parallel with the grain of the 
Tood, they may be larg[er. A few small pitch pockets may be admitted, but they 
Host not penetrate the piece. 

Wormholes. — ^Three pm wormholes may be allowed in this grade and a few grub 
vormholee extending through 15 per cent of one edge. 

Wane. — ^If wane occurs on one edge only, it must not exceed 30 per cent of the 
Wth oi the piece ; if found on both edges, it must not exce^ 25 per cent of the length 
d the piece. 

Discoloration. — ^Blue lumber cut from discolored logs may be admitted in this grade 
if the discoloration occurs on one edge and on the one face side, but the discoloration 
OQ the face side must not exceed 1 inch in width and 50 per cent of the length of the 
piece. If the discoloration is caused during the process of seasoning, it is admitted 
on one edge and 1^ inches in width on one face side, but it must not extend beyond 
tvo-thirds of the length of the piece. Five small discolored spots caused by cross- 
pieces may be admitted. 

FOURTH GRADE. 

Knott. — Six or seven sound knots not exceeding 3^ inches in diameter and a rea- 
noible amount of small^ knots may be admitted in this grade. Not more than four 
bUck knots not exceeding 2 inches in diameter may be idlowed. Encased knots 
inay be admitted in the same number and sizes as black knots. Three rotten knots 
not exceeding H inches in diameter or three slightly decayed knots not exceeding IJ 
incbeB in diameter may be allowed. 

Decay and rot. — ^Loose rot is not permissible in this grade. One solid rotten streak 
o& one side of the piece not exceeoing 1} inches in width and up to 20 per cent of the 
length of the piece is admitted. One entire edge may have incipient rot, provided 
^ no other kinds of decay are foimd on the piece. 

Shakes and splits. ^-One Isige wind-shake is admissible, but it must not extend beyond 
^ per cent of the lensTth ofthe piece and must not pnenetrate the plank. If beside 
this shake several smaller wind-shakes are foimd, the lai:^ shakes must be proportion- 
^7 smaller. Heart-shakes and similar shakes are admitted extending up to 70 per 
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cent of the length of the piece and may partly penetrate the piece at one end. Four 
small shakes extending diagonally across the eage and five shakes extending throng 
half of the width of the edge are allowed. Wide pitch pockets extending up to 20 per 
cent of the length of the piece may be admitted, if they are not of any consideraole 
depth, but if penetrating the piece, the length must be shorter. 

WormJioles. — Up to six small wormholes are admitted on one edge of the piece only. 
but they must not penetrate the plank. Some light grub wormholes are admitted 
throughout one edge. 

Wane. — If wane occurs on one edge only, it must not extend beyond 40 per cent of 
the length of the piece; if found on both edges, it must not exceed 35 per cent of 
the length of the piece. 

Discoloration. — Lumber cut from discolored logs is admitted in this grade and the 
discoloration may occur on both edges. The discoloration on the one face must not 
exceed IJ inches in width and must not extend be^rond two-thirds of the length of 
the piece. Discoloration caused by defective seasoning is admitted on one edge and 
up to 3 inches in width on one face side of the piece along its entire length. However, 
if the discoloration occurs to this extent, it must be of a very light nature. Six to eight 
spots caused by crosspieces are admitted. 

FIFTH GRADE. 

Knots. — Sound knots and encased knots are admitted in almost any number and 
size. Of black knots not more than six are allowed, which must be not more than 
3^ inches in diameter. Slightly decayed knots must not exceed four in number and 
2^ inches in diameter. Not more than four rotten knots not exceeding If inches in 
diameter may pass. The rotten knots must not penetrate the piece. 

Decay. — Loose rot may occur in small spots. Solid rot may be admitted up to 30 
per cent of tJie length of the piece, partly penetrating the piece. Incipient rot may 
be admitted in any Quantity. 

Shakes. — ^Wind-snakes may be admitted partly penetrating the piece throughout 
the entire length, but shakes at the ends must not be too open. Heart-shakes may be 
admitted penetrating the piece and extending through the entire length. Splits on 
the edges, running in a diagonal direction, not exceedme one-sixteenth inch in width, 
are admitted. If shakes run parallel with the grain, they may be somewhat larger. 
Pitch pockets may be large and penetrate the piece but must not exceed 50 per cent 
of the length of tho plank. 

Wormholes may be admitted in almost any reasonable quantity and nimiber. 

Wane. — If wane occurs on one ed^ it must not exceed 60 per cent of the length of 
the piece, if it occurs on both edges it must not exceed 65 per cent of the length of the 
piece. As a general rule, the edges touched by the saw must not be narrower than 1 
inch, and the sawn face of the plank 5^ inches in minimum width. 

Discoloration may occur in almost any form and quantity. 

SIXTH GRADE. 

Knats, — Almost any kind of knots and in any number pass in this ^de, but only a 
limited niunber of rotten knots are admitted, if they penetrate the piece. 

Decay and rot. — Loose rot may be admitted in the form of rotten streaks penetrating 
the piece, and rotten spots. Loose rot must not occur wider than 1 inch at one end of 
the piece. SoUd rot may be admitted in unlimited quantity. 

Shakes of any kind are admitted, but the plank must not fall to pieces when handled. 

Wormholes are admitted in any number and size. 

TFane is admitted in almost any size, but the sawn-face side of the plank must be at 
least 3 inches wide. 

Discoloration. — ^Any amoimt of discoloration is admitted in this grade. 

SEVENTH OBADE. 

This grade represents an inferior grade of cull liunber and admits of almost any 
defects. 

UN SORTED GRADE. 

Unsorted grade, being composed of first, second, third, and fourth grades, may con- 
tain any defects admitted in these four grades. However, the total amount of defects 
allowed in the unsorted grade must be in proportion to the quantity of each of the four 
grades in the imsorted grade. For instance, if two rotten knots are admitted in fourth 
grade and if fourth gnuie represents 50 per cent of the unsorted grade, the \msorted 
grade would ^admit not more than one rotten knot. As the percentage of first, second, 
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third, and fourth grades produced by the various mills may differ to some extent, it 
is evident that general grading rules can not be given for the unsorted grade to cover 
all cases without taking this question into consideration. 

• 

WANE ALLOWANCES. 

The following table shows the customary amount of wane allowed for different 
dimensions of Swedish pine and spruce, according to figures compiled by 0. Ericson. 
The figuiee represent the base of the triangle formed by the wane on two edges. 



Dimensions. 



4 bv 9 inches.. 
IbySincbes.. 
4 by 7 inches.. 
4by6inches.. 
I by 5 inches.. 
IbyQinches.. 
tbySinohes.. 
SbyTlnches.. 
Ibydinohes.. 
tbySinohes.. 

Iby9inehee. 
bySinches. 
by 7 inches, 
byftinches. 
bySinohes. 
)y 9 inches.. 
IbySinches.. 
Iby 7 inches.. 
Iby6inches.. 
IbySinches.. 
U by 9 indies. 
L bySinches. 
1 by 7 inches. 
I bySinches. 
1 bySinches. 
i by9inches. 
I bySinches. 
1 by 7 inches. 
I bySinches. 
I bySinches. 
j by 9 inches. 
I bySinches. 
I by 7 inches. 
f by 6 inches. 

bySinches. 

»y9iDche6.. 

bySinches.. 

by7inches.. 

by 6 inches.. 

bySinches.. 

by 9 inches.. 

bySinches.. 

by7inche6.. 

by 6 inches.. 

bySinches.. 

bySinches.. 

bySinches.. 

byiinches.. 

bySinches.. 

bySinches.. 

by 4 inches.. 

bySinches.. 

byStnehes.. 

by4inches.. 



First 
grade. 

Inchen. 



Second 
grade. 



Inchen. 

I 

ft 

« 

8 

« 

i! 

li 
\% 
« 

il 

n 
p 

IS 

i\ 

H 
H 

n 



H 



Third 
grade. 



Inch**. 
IH 
IH 
IH 

Uf 

J" 

IS 
8 

a 
;! 
H 

II 

« 

n 
ti 

H 

a 

n 

II 
II 
a 

i! 

n 

11 

K 

a 
a 
a 
a 
a 



Fourth 
grade. 



Fifth 
grade. 



Inchen, 


Inches. 




3A 
2f 


n 


2II 
2a 


Ir 


2r| 


la 
la 


i 


1 


2 


1 


M 


u 


If* 


1 
1 ■ 




If 


1 1 


lA 

a 


i|| 


lA 


1 -f 


h\ 


li 


i 


la 


lA 


1 } 


jj? 


1 1 

'■ - 


lA 

a 


a 


1- 


i 




a 


1 


« 


a 




V 


I 

A 


: - ■ 


i 

V 

a 


1 


r! 




'. 


i ■ 


a|} 




a 




«,J. 




a:h 




°^^: 


1- 


"ir- 




a,,. 




OH 


a 
1 



Sixth 
grade. 



Inches. . 
4V 



a 



i 



3 

lg 

2a 
2a 
2a 
2a 
2a 

la 

2,- 

la 
la 
la 
la 
la 

IS 

la 

is 

lA 
lA 

a 

lA 

i 



u 
n 

a 
a 

a 
a 



a Unsorted grade. 

The wane allowed in the different dimensions is based on the end area of each 
piece. The extent of the wane allowed for the other dimensions not specified in the 
above tables can easily be ascertained by taking into consideration their propor- 
tionate end area. The wane for sixth quality vanes a great deal and may be some- 
what larger than the figure given in the for^ping table. In the smaller dimensions 
the wane allowed is somewhat larger in proportion to other dimensions. If the wane 
occurs on one edge only, the figures in the table may be increased by 25 to 30 per cent. 
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TRIMMINO. 

On the dock there are several trimpiiii^ sheds, which are movable 
up and down the pier on a track. The trimming sheds are provided 
with circular saws operated by electricity. The saws have a large 
number of teeth in order to give the ends of the lumber a clean-cut 
appearance, as if it were planed. Some old-fashioned mills trim by 
hand, but this is verv inefficient and expensive and is never practiced 
by the standard mills. 

/*'■ Grade average 
average 
average 
average 
average 
average 
max/mum 






FiQ. 61.— Average amount of wane permissible in various fn^es of a 3 by 9 inch plank (end view DMitr 

half actual size). 

The trimming sheds are attached to the end of the conveyor and 
the lumber is carried by the rollers to the trimming table, where it 
is graded and the proper lengths are marked on eadi piece. Some- 
times customers require that the length of each piece do designated 
on one side in crayon. The grader carefully turns over each piece 
in order to determine the grade and also to raise the grade oi the 
piece by trimming if this can be done profitably. 

It must be noticed, however, that Swedish lumbermen do not sacri- 
fice the length of a piece of lumber unless the grade of the piece can 
be raised at least 2 points. For instance, a plank qualified as third 
grade would not be crosscut into two pieces, one of second and one 
of third grade; but if one piece of first grade and one piece of third 
grade could be obtained, tiie piece would probably be crosscut pro- 
vided both pieces would be of commercial lengths (9 feet and up). 

It must also be closely observed by the grader that the average 
len^h of each plank, batten, scantlmg, and board must not Be 
spoiled by crosscutting in order to raise the grade in such a way that 
tne general average of the cargo would consist of lumber not having 
the average length required m each category. The grader takes 
enough time to do his work carefully, as it is an easy matter for the 
sawnSU company to figure out whicn would pay the better, to save 
a few dollars per week m labor by having the lumber graded superfi- 
cially or to spend a little extra money and be assur^ that tbe 
standard of grajles would be maintained. 
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The butt end of the piece is first slightly touched by the saw, 
whereby about a half inch is trimmed on. Then the top end of the 
piece is trimmed to the proper length, giving each piece a sUght 
excess of about one-fourth or one-han oi an inch. The general rule 
is that the crayon mark must be left on the piece after it is trimmed. 
Swedish lumber, therefore, is never cut short. If there is any devia- 
tion from the lengths specified in the contract, it is rather a trifle 
too long. 

Swedish lumber is trimmed to different standards of measurement, 
according to the country of destination. If it goes to the United 
Kingdom or the British colonies, it is trimmed to English feet; if it 
goes to PVance, it is trimmed to metric measurements; if it goes to 
Spain, it is trimmed to Spanish feet, etc. This is easy to do because 
it simply reauires changing the measuring rod attached to the 
trimming tabie, and does not imply any extra labor. 

The following schedule gives an idea of the different standard 
measurements cut by a company in northern Sweden: 69 per cent 
of the Quantity shipped was cut to English feet; 7 per cent to 
Danish feet (1 Danish foot = 0.97 11 English foot); 8 per cent to 
metric feet (1 metric foot = J meter =1.0936 English leet); 7 per 
cent to Spanish feet (1 Spanish foot =1.0783 English feet); 4 per 
cent to Dutch feet (1 Dutch foot =1.0768 English feet); 4 per cent 
to German feet (1 German foot= 1.0639 English feet); 1 per cent to 
decimeters (1 decimeter = 3 i^inches). The iumber is always trim- 
med to odd and even feet. 

It is realized by the Swedish lumbermen that this system is waste- 
ful, and a strong movement was started some time ago to trim all 
lumber either to metric measurements or to English measurements. 
The logs in the forest are all cut to English feet and when they are 
trimmed to a different standard it is eviaent that a loss must result. 
It is generally figured that 6 to 12 per cent constitute mill ends imder 
the present conditions. The smaller the imit of the standard length 
measurement the smaller the percentage of mill ends. 

The movement also contemplates trimming on the half foot or on 
the decimeter. An exporter m Sweden < estimated that such a step 
would save the Swedish lumber exporters at least $3,000,000 to 
$4,000,000 a year, because it would save lumber and also increase 
the average length of the product, on which basis the lumber of all 
Swedish mills is sold. 

It is expected that the members of the Finnish and Swedish Lumber 
Export Associations will come to an agreement whereby lumber for 
export in both countries shall be trimmed to English measurements 

Each shipper sells his products on an average-length basis. The 
len^hs of lumber of different categories may vary somewhat in the 
various parts of Sweden. Southern Sweden ships very short lengths, 
for example. The Simdsvall district, in Norrland, has possibly the 
longest average lengths. Farther south the average lengths are 
somewhat less. The variations between the average lengths in the 
different districts in Norrland are not very considerable. 

t This agreement has been oonsummated slnoe this report was written. 
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The following table gives the average lengths of the different dunen- 
sions and grades of pine and spruce in Norrland: 



Kinds of lumber. 



Unsortod grade. 


Fifth grade. 


Prne. 


Spruce. 


Prne. 


Spruce. 


Fed. 


Feet. 


Fen. 


Fetl. 


Jft-17 


16 


16 


1*i 


13 


15 
15 


16 
Hi 


^l 


15 


14 


14 


13-14 


14-15 


14-15 


14 


13-li 


16 


14 


13-14 


U-14 


15i 


14 


13-14 


13-14 


iV 


14 


13-14 


13-14 


in 


13) 


12-13 


13-W 


14 


1^14 


12-13 


12-13 


12-13 


11-12 


11-12 


11-12 



Planks (11-0 inches) 

Battens: 

Sinehes 

7and (finches 

dincbes 

Scantlings (5^ and 4 inches) 
Boards: 

Qincfaes 

Sinehes 

TandOinches 

51 and 5 inches 

4{ inches 

41nche0 



In the trimming shed a larger quantity of ends of boards, planks, 
battens, and scantlings accumulates. These mill ends are carefully 
retrimmed into lengtfo of 12 inches, 18 inches, etc., up to and in- 
cluding 5i feet. In some cases even lengths of 6 inches are taken. 
This wood is called split wood and finds a ready market in England, 
Denmark, and other countries, where it is used as raw material for 
box shooksj kindling wood, etc. With the growth of the Swedish 
box-shook mdustry during late years, these mills utilize the mill 
ends themselves, and in the future mill ends, at least of the better 
class, probably will not be exported. Whatever is left of mill ends 
shorter than 6 inches or 12 inches is carefully gathered and either is 
used for firewood or is cut into chips for pulp material. After the 
shipping season is over, there is hardly a piece of waste material left 
on tne dock. 

LOADING. 

Previous to the arrival of a steamer in the port, the lumber to go 
on that steamer is loaded into barges, usually protected on all four 
sides with walls and provided with a roof. These barges may hold 
25,000 to 150,000 feet board measure. The lumber is tallied and 
inspected in the barges. 

The last operation is to brand the lumber, wliich is done by hand 
using a dye made by the mills themselves of a composition similar 
to gelatine. The brands are put on by bovs, and the expense is 
almost insignificant seldom exceeding two to five cents per 1,000 feet. 
There is one size of brand for each dimension so as to cover the entire 
surface of the ends, and the brands are verv carefully put on, some- 
times at both ends of each piece so that the brand may always be 
visible when the lumber is piled in the importers' yards. Split wood, 
staves, etc., and inferior cull lumber usually are not branded; but 
every other piece of lumber for export is provided with the shippers' 
brand. The question of branding will be discussed in detail in a 
later section. 

The following statement gives an approximate idea of an average 
loading schedule. A crew of 4 men can trim, grade, and load in one 
day the following quantities of different dimensions: 1 by 6 inches, 
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23,000 feet board measure; 2i by 7 inches, 38,000 feet; 3 by 9 inches, 
55,000 feet; narrow boards. 24,000 feet. 

After the barges are loaaed, they are towed alongside the vessel 
and the lumber is taken on board. The responsibility of the shipper 
ceases when the lumber leaves the dock if the cargo is sold on an 
f . o. b. basis. But the exporters at times place their own foremen on 
board the vessel to insure that the lumber is properly taken care of 
and to see that manila rope is used whenever possible in order to 
prevent damage. 

Loading is not effected during a rain, unless the captain should 
demand tnat this be done. In such cases, a protest is taken out by 
the shippers stating this fact in order to relieve themselves of responsi- 
bility in case anv claim for discoloration should ensue. The same 
also applies if the captain has overestimated the capacity of the 
vessel and loads on the deck part of the caigo that should he loaded 
in the hold. 

Spruce and discolored lumber are usually piled on deck. On 
accoxmt of the short shipping season in Norrland, from which 
about 75 per cent of Sweden's exports of lumber is exported, the 
shipping must necessarily be rushed, but on the other nand, long 
hours and almost daylight nights make it possible to load botn day 
and night during the summer. 

On an average, 200,000 to 250,000 feet board measure are taken 
on board per shift of 10 hours. Only in rare cases are the vessels 
loaded from the dock. In many distncts a number of mills are lo- 
cated in the same ports. In such cases it is easy to arrange for ship- 
ments of parcel lots and have the barges towed a few imles to the 
nearest place of loading. Such parcel shipments may often be 
efiFected without any great increase in freight. By this system the 
exi)orters may easily dispose of their stocks in smaller lots, which 
facilitates sales. These conditions are especially noticeable in the 
Hemosand district. 

INSPECTION IN PORT OF SHIPMENT. 

Importers have foupd it desirable to exercise a direct control over 
lumber shipments from some expoTting coimtries by having their 
own inspectors in the port of loading, ft is understood that this has 
been the custom, for instance, in the Russian Baltic ports. Such 
plans no doubt would be opposed vigorously by the Swedish mills. 
At least, such inspections are not heard of in connection with planed 
and rough lumber exported from that country. The exporters 
point out the fact that if anything is wrong, they are willing to make 
it right and that every piece of lumber is branded and that they 
have also instituted a system of arbitration in foreign coimtries 
which makes it possible for the importers immediately to take up 
the question of claims with these representatives. This arbitration 
system will be discussed in another chapter. 

LABOR AND WAGES. 

Poring normal times the sawmill laborers were steady and did not 
shitt about a great deal. The hiring and discharging of men in 
Sweden is generally rather complicate, and the mill owners have 
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realized the important bearing of a permanent crew on the uni- 
formity of the product from year to year. Therefore the larger 
Swedish sawmill owners, for instance, have built homes for their 
men and sometimes provide land for crowing the necessary articles 
of food. In some mills there are clubhouses, assembly rooms, batii- 
houses, laimdries, etc., and free medicine and doctor's attendance 
are generally provided. If figured in money, these benefits in normal 
times would amoimt to 14 to 20 per cent of the wages paid; but it 
should be borne in mind that they are not offered by all the mills. 
Some mill owners have also established special benefit funds and 
look after their men when incapacitated by old age, so that the men 
often stay with the same mills throughout their lives. Special offi- 
cers of the sawmill companies are often detailed to look after the 
men's welfare. LdabiUty insurance is compulsory by law. During 
the war the sawmill owners facilitated the buying oi food, etc., for 
the men and when the mills shut down for one reason or another, 
the owners generally made other provision for the men in regard to 
work. 

The Swedish people, enjoj exceptional educational facilities and 
the percentage of ilhterates is smaller there than in most other coun- 
tries in the world. Furthermore, there has been a better chance for 
the workinmian to advance hiinself than in most other Europe^ 
countries. Many prominent Swedish operators have established 
their present position from a very modest start. 

The following statement, from a Russian authority, gives the out- 
put pel? laborer in an average-sized mill in Sweden and in the Arch- 
angel district of northern Russia: Minimum, 100,000 feet board 
measure in Sweden and 40,000 feet in Archangel; maximum, 150,000 
feet in Sweden and 64,000 feet in Archangel. These figures may 
show, however, not only the greater efficiency of the Swedish saw- 
mill operators out also the better equipment of the Swedish mills. 

The Swedish workmen do not work exceptionally fast but they are 
conscientious and practical in their work. Frequently sawmill la- 
borers in Sweden make inventions or improvements on sawmill ma- , 
chines and also in methods of handling lumber. In other words, the 
Swedish workman uses his head and is dependable. 

The foremen in different mills located m the same district some- 
times have local associations to discuss problems pertaining to their 
work, such as grading and mill onerations. 

Laoor questions are handled tnrough the Lumber Manufacturers 
Employers' Association, to which are referred all controversies be- 
tween the mill operators and their men and which devotes its whole 
time to labor questions. In Sweden there is no rush of labor from one 
sawmill section of the coimtry to^ another to obtain higher wages, 
owing to the wprk of this association, which establishes the sciJe of 
waees to be paid by all its members. The workmen also are organ- 
izecL 

INCREASED C08T OF IJVING. 

The pre-war wages in Sweden were not so high as those paid in the 
United States, but the cost of living in Sweden was very low before 
the war. The increase in living cost from July, 1914, to Januarj^ 
1919, is shown by the following schedule, taken from official sta- 
tistics, for a family spending about $536 per year before the war: July, 
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mi, $536; December, 1916, $746: May, 1917, $814: September, 1917, 
|tfcS9; January, 1918, $1,028; Apnl, 1918, $1,088; July, 1918, $1,176; 
fttober, 1918, $1,300; January, 1919, $1,430. 
The following table^ compiled from official statistics, ^hows the 
cost of some of the pnncipal articles of food in Sweden in 1913 and 



1918: 



Articles. 



1013 



1018 



Articles. 



1013 



1018 



EL per quart. 

tew pa* pound. 

kr perdoeen. 

koioes per bushel. 

(7<3our per pound. 



to. 085 
.20 



.87 
.026 



10.006 

.72 

1.17 

4.48 

.051 



Beef per pound . 

Salt pork do 

Herring do 

SuKAT do 

Coiiee do 



$0.15 
.17 
.041 
.08 
.21 



SO. 69 
.40 
.18 
.11 
.38 



Most of these prices represent the maximum prices fixed by the 
SoTCTnment; but on account of the scarcity of many articles of food 
bere was considerable selling of food at higher than the Gtovemment 



WAQES. 



In the sawmills and yards and on the docks all work is done on 
mtract. This system of payment has been universally adopted 
iroughout Sweden in all large mills and has generally given satis- 
iction. In the miU the basis of the contract is generally stipulated 
Kording to the nimiber of logs sawn and in the yards and on the 
Dcks the basis is the number of pieces handled. The base price is 
Bually r^ulated according to the dimensions of logs and lumber 
sking into consideration the working conditions of the plant, ma- 
linery, etc. The chief advantage oi this system is the small cost 
'supervision. Furthermore, it accelerates the work, as each man's 
icome is dependent upon the work done. If a combination of 
riges and contract could be worked out, however, it would be con- 
Uered more satisfactory, as the contract system has its drawbacks. 

In the mill the head sawyer receives a certain compensation for 
ich hundred logs sawn, and the rest of the mill crew are paid in pro- 
lortion to the amoimt received by the head sawyer. 

The mills usually run two shifts, which were about 10 hoiuB each, 
krfore the war, but which diuing the war were reduced to 57 hours 
wweek. From January 1, 1920, the eight-hour day is compulsory 
►y law in the industrial plants in Sweden (including the sawmills), 

It this does not apply to the forest and floating operations. 

Besides the wages earned, most of the employees of the larger plants 

Sweden have free house room and fuel for tnemselves and families, 
!«r at least obtain these commodities at very small charges. Although 
|BUch accommodations may represent a considerable outlay of money 
I to the sawmill, it has been necessary in most cases to provide them, 
ts the mills often are situated far from the nearest town. The mills 
I jften cut birch in the forest to provide the workmen with fuel, because 
wrch can not be used for pulp. 

I No official statistics are avtulable in Sweden concerning the average 

I ^ages for workmen in the lumber industry. The following schedule, 

■ obtained from private sources, is believed to give a correct idea of 

the average wages paid in 1914 and 1919 by about 75 or 80 per cent 

^ the largest mills in Sweden. Thiff schedule was worked out from 



Digitized by 



Google 



144 SWEDISH LUMBEB INDUSTRY AND LUMBER EXPORT TRADE. 



information obtained from various milk r^arding the total amoi 
of money earned by the head sawjers, together with the percenta^ 
of the head sawyers' wages received by the rest of the mill cr< 
These percentages are stated in the schedule. The value of fi 
rent, medicine, doctors' attendance, liability insurance, and ot 
gratuities is not included in this scale. 



Positions. 



1914 



1919 



Head sawyer *. 

Assistant head sawyer 

Head edgerman 

Assistant head edgerman 

Stave sawyers 

Assistant stave sawyers 

Stave edgerman 

Assistant stave edgerman 

Stave trimmer 

Assistant stave trimmer 

Slab sawyer 

Assistant slab sawyer 

Slab trimmers 

Assistantslab trimmers 

Boy transporting refuse and edgings. . . 

Trunmers of lumber in mill 

Assistant trimmers of lumber in mill . . 

Graders 

Assistant graders 

Clean-up men 

Assistant engineer 

Fireman 

Assistant fireman 

Oiler 

Log scaler 

Assistant log scaler 

Boom men 

Men on bull chain 

Common laborers 

Blacksmith 

Assistant blacksmith 

Carpenter 

Watchman 

Filers in yard 

Assistant pilers in vard 

Engineer (locomotive) 

Switchman 

Fach man of crew in trimming shed. . . 

Boys branding lumber 

Old men piling split wood 

Boys piling refuse 

Boys piling staves, etc 

Boys loading and bundling staves, etc 



Percent. 

100 
83 

100 
83 

100 
70 
65 
50 
65 
50 I 

100 
60 
65 
50 
50 
85 
65 

100 
85 
80 

100 
90 
85 
95 

100 
85 
85 
60 
75 

100 
70 

100 
75 

110 

90 
95 
100 
50 
80 
65 
60 
90 



Cts.per 
hour. 
14.7 
12.2 
14.7 
12.2 
14.7 
10.3 
9.6 
7.4 
9.6 
7.4 
14.7 
8.8 
9.6 
7.4 
7.4 
12.5 
9.6 
14.7 
12.5 
11.8 
14.7 
13.3 
12.5 
14.0 
14.7 
12.5 
12.5 
8.8 
11.0 
14.7 
10.3 
14.7 
11.0 
16.2 

13.3 
14.0 
14.7 
7.4 
11.8 
9.6 
8.8 
13.3 



Percent, 

100 
90 

100 
90 

100 
70 
65 
50 
65 
50 

100 
60 
65 
50 
50 
85 
65 

100 
85 
80 

100 
90 
85 
95 

100 
85 
85 
60 
75 

100 
70 

100 
75 

110 

95 
100 
50 
80 
65 
60 
90 



CU. 
km 



o Not available. 



It is seen from the foregoing table that the basis of wages for 11 
was 14.7 cents per hour for the head sawyer and that the lowest wi 
paid was 7.4 cents, which was earned by boys 16 to 18 years old. 
1919 the wages jumped to 34.8 cents tor tne head sawyers and I 
minimum wage to 17.4 cents. A grader usuaUy receives a bonug 
the end of the season. 

The wages in the diflferent parts of Sweden vary very little. 1 
highest wages in 1914 were generally paid on the west coast of Swe<i^ 
where the oasis was 16.1 cents and the lowest wages were paid 
the east coast, where the basis was 13.7 cents 



It is generally estimated that the laborers can make 30 to 40 
mi more by ' " 
straight wages. 



cent more by working on a contract basis than if they were 



'^ 



"While the laborers in the mills work on a contract basis, the si 
mill superintendent, chief engineer, yard and shipping superintel 
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FIG. 62.— GANG-FRAME SAW. 
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ent^ and assistant yard and shipping superintendent receive salaries, 
wbch were about as follows per year in 1914 and 1919: 



Positians. 




1919 



Sawmill superintendent 

CIii«f engineer 

Yard and shipping superintendent 

Assistant yard and shipping superintendent. 



11,072 
1,072 
1,206 



The following table shows a typical Contract of 1916-1918 for the 
head sawyer's compensation for passing logs of different top diam- 
eters once and twice through the gang saw. The head sawyer and 
assistant head sawyer receive a bonus of 8 cents per day in addition 
to the compensation shown in the table. The rest of the mill crew, 
as has been stated, receive their pay on a percentage basis of the 
head sawyer's compensation. 



Top diameters. 



Passing 

log once 

through 

gang. 




Cents per 
loo. 
0.5 
.6 
.6 
.7 
.9 



Passing 

log twice 

through 

gang. 



Cenisper 
log. 
0.5 
.5 
.5 
.6 
.7 



"Top diameters. 



11-11* inches. 
12-12} inches. 
13-13 J inches. 
14-14) inches. 



Passing 

log once 

through 

gang. 



CeTU&per 
log. 



log twice 

through 

gang. 



Cents per 

log. 

0.7 

.8 

.9 

1.1 



The following table shows the compensation per 100 pieces in 
1916-1918 for piling lumber of different dimensions: 



4 by 11 inches 

4 by 9 and 8 inches. . . 

S4 by 7 inches 

p4by6inche8 

4 by 5i and 5 inches. . 

3 by 11 inches 

3 by 9 inches 

Sby Sinches 

8 by 7 inches 

3 by 6J and 6 inches. . 
3 by si and 5 inches. . 
3 by 44 and 4 inches. . 
3 bv 3 J and 3 inches. . 

21 by 11 inches 

21by9inche8 

2jby8inches 

2iby7inches 

2i by 6^ inches 

2iby6iliches 

2i by 5i and 5 inches. 
2i by 4* and 4 inches. 

2Uy3mche8 

2 by 11 inches. 



2 by 8 and 9 inches. . . 
2 by 6 and 7 inches. . . 
2 by 5^ and 4i inches. 

2by4inche6 

2bv3Jand3inches.. 
Hoy 11 inches 



Per 100 pieces. 

$1.07 

96 

68 

59 

54 

90 

67 

58 

54 

48 

.w 44 

39 

36 

68 

59 

54 

47 

44 

38 

36 

34 

29 

56 

46: 

35 ! 

311 

29 I 

28 I 

44 1 



1§ hy 9 inches 

IJ by 8 and 7 inches.., 
1 J by 6 and 5* inches. 
1 J by 6 and 4} inches. 

IJ by 4 inches 

IJ by Sinches 

ijby 11 inches. 



1 J by 9 and 8 inches. 

ill -• ' 



_ by 7 inches. 
1} by 6 and 5 inches. . 
IJ by 4J and 4 inches. 
IJ by 3^ and 3 inches. 
1 by 11 inches. 



1 by 9 inches. 
1 by 8 and 7 inches. . 
1 by 6 J and 5 inches. 
1 by 4J and 4 inches. 
1 by 3 J and 3 inches. 

i by 9 inches 

I by 8 and 7 inches. . 
f by 6 and 5 inches. . 
I by 4J and 4 inches. 
I by 3J and 3 inches, 
f by 6 and 5 inches.. 
I by 4i and 4 inches. 
I by 3^ and 3 inches, 
i by 6 and 5 inches. . 
i by 4i and 4 inches. 
\ by 3| and 3 inches. 



Per 100 pieces. 

10.35 

32 

28 

25 

24 

20 

42 

32 

31 

.26 

23 

20 

40 

31 

27 

24 

21 

19 

27 

24 

19 

17 

16 

16 

15 

15 

16 

15 

15 



2092'— 21- 



-10 
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A special contract for sawing small timber is made on the basis at 
$1.14 per 1,000 pieces, representing the compensation of the head 
sawyer. The rest of the mill crew receive the following percentages 
of the head sawyer's compensation: Assistant sawyer, 90; refuse 
man, 60; edgerman, 100; assistant edgerman, 90; loader on cars, 
100; trimmers of slabs, 75; assistant trimmers of slabs, 40; log 
scaler, 100. 

The wages per 100 pieces for piling small timber of different dimen- 
sions were as follows in 1916-1918: 3 by 3 inches, 32 cents; 3 by 4 
inches, 38 cents; 4 by 4 inches, 48 cents; 4 by 5 inches, 54 cents; 
5 by 5 inches, 67 cents; 5 by 6 inches, 80 cents; 6 by 6 inches, 94 
cents. 

The following wages were paid for cutting, grading, and piling 
staves: For cutting staves one-half inch and more in thickness, 25 
cents per 1,000 feet b. m.; for cutting. staves thinner than one-half 
inch, 27 cents per 1,000 feet; for grading staves, 9 cents per 1,009 
pieces; for piling staves, 19 cents per 1,000 pieces. 

COST OP PRODUCTION. 

No complete cost-of-production system is used by the mills 
Sweden. The only efforts to standardize the cost-accounting system 
have been made by the employers' association, but titds system 
relates only to the actual cost of labor. Many mills have a defective 
cost-of-production system and do not know what the lumber costs 
to prodiice, including all charges at the time it is ready for ship- 
ment. In comparing the cost of production in several districts in 
Sweden, a variation of as much as 50 per cent was found, altiiougli 
the principal charges for raw material and labor would be about 
equal at least for mills in the same district. 

Some mills contend that the cost of productioii before the war wa» 
as low as $14.50 or $15 per 1,000 feet board measure. Upon a close 
examination it was found that most of these mills did not make 
any allowance for depreciation of the plant and similar overhead 
charges, because it was claimed that the plant was amortized years 
ago, while other mills did not set aside a certain percentage of f' 
profits for new machinery, etc. 

Stumpage values have nearly always been considered in Sweden 
as a safety valve for the profits, and the mUls possessing tiieir own 
forests do not always charge up to stimapage accoimt the actual 
market value, thereby obtaining an erroneous impression of the cost 
. of production. That there is room for improvement in this respect 
is evident, as the mills having efficient accounting systems feel that 
it would strengthen the selfing policy of all the exporters if the 
actual cost of production were ascertained by all the mills. 

In the following statement an estimate is given of the average 
cost of production for standard Swedish export mills for the years 
1913-14, 1917-18, and 1918-19. Objection may be made to different 
items and the cost of production may seem somewhat high; but it 
is believed that this statement is generally in accordance with the 
actual cost of the different operations and stumpage. The calcula- 
tion is not dependent upon special conditions^ such as exceptionaDy 
low stumpage values based on the prices paid years aso when the 
stands were purchased. It is based on an average standard sawmill 
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4 an annual capacity of about 16,000,000 feet board measure, 
ferating 285 days in a year and reauiring 118.7 cubic feet of raw 
Bfttmal to produce 1 ,000 feet of planks, battens, and boards. 



insA0E Coarr op Production op Planks, Battens, and Boards op Swedish 

PiNB AKD SpBUCB IN 1913-14, 1917-18, AND 1918-19. 



Items of cost. 



1913-14 



1917-18 



1918-19 



bvDBtolftl: Logs tn mill pond 

ffsd: Storage of logs in pcmd, piling on land, etc — 

Value ofrefiise used as fuel in power plant 

Wa^es In mill, inciudlng transportation to yard.. 

Bef«irs in mil) 

SnppUea in miU. 



$11.00-113.33 
.14- .17 



.17- .20 

•.9&- 1.08 

.14- .20 

.27- .40 



121.24 
.24 



1.30 
1.62 
.28 
1.25 



isaoo 

.30 



1.20 
2.40 
.40 
.65 



Total, aawmiU cost . 

fird: 

Pifior in yard, wages . 
I 3uppBe8 

RepiiTS 



^i««- 

Regain and supplies . 

Total, shipping cost 

kbesH 



1.53- 1.1 



.51- .54 
.17- .20 
.0^ .07 



4.51 



.87 
.51 
.00 



4.56 



1.27 
.35 
.10 



ToUl, yard cost. 



.71- .81 



1.44 



L72 



.68- 
.14- 



1.16 
.30 



1.75 
.40 



.82- .94 



1.46 



2.15 



tn^ expenses: 

Admtmstratioa, office, etc < 

Sopervisicm and foremen, entire plant 

liability insurance, all departments 

Two , 

Fire insurance 

Depreciation of plant , 

Depredation and Interest on workmen's houses. 

Interest on capital for operation of plant 

Aimfs comxnission, cash discount, etc 

Total, g^eneral expenses 

GiBDdtotaL 



.95- 
.14- 
.06- 
.40- 
.27- 

i.oa- 

.47- 
.61- 
1.08- 



1.02 
.20 
.07 
.47 
.30 

1.22 
.54 
.68 

1.12 



1.27 
.21 
.34 
.60 
.54 

1.06 
.47 
.91 

2.16 



1.50 
.30 
.Hi 

1.20 
.81 

1.08 
.47 

1.42 

2.43 



5.06- 5.62 



7.48 



0.45 



119.35-22.75 



36.37 



48.17 



a Average, $20.30. 

By analjTsing the result of sawing a log it is generally found that 
te Dercentages of the different products are as foUows: 70 per cent 
mksj battens, and boards; 8 per cent sawdust; 4 to 5 per cent 
t«s m material through shrinkage; 12 per cent refuse and slabs 
partly raw material for charcoal, pulp, and small-dimension lum- 
fer); and 6 per cejit mill ends (split wood). The net value of these 
products at the mill is seen from the following table (basis, 118.7 
mbic feet of ra-w rr.aterial per 1,000 feet board measure) : 



Prodnots. 



Percent. 



CuWc 
feet 



Net value at mill. 



1913-14 1917-18 1918-19 



2^> battens, and boards 

jwtest 

^rtskm 

«J» and slabs 

«n«d8 

Total 



83.3 
9.5 
4.0 

14.2 
7.1 



$20.30 
.18 



$36.37 
1.79 



$48.17 
1.27 



1.13 



.58 
1.52 



118.7 



21.55 



40.17 



51.54 
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The value of refuse per 1,000 feet board measure was $1.25 in 
1M3-14, $3.80 in 1917-18, and $3.37 in 1918-19. Th^e figures are 
based on the current values in centrally located sawmill districts in 
Sweden. In places where there are -no markets for waste material 
for pulp making they must be materially reduced. 

Under the section "Logging" a statement has been given with 
regard to the cost of these operations and also an estimate of the cost 
of stumpage. It is believed, however, that in order to arrive at t 
satisfactorjr result in regard to the total cost of production of the 
lumber, it is advisable to consider the average cost of all logs delivered 
at the mill and not only to take into consideration the value of the 
logs cut in the mill^s own forests, because a large percentage of the 
sawlogs is purchased in Sweden. 

The pond charges include expenses for sorting the logs in the pond 
and storage on land or in water. A fair average for me whole year 
has been given in this estimate. The values of sawdust and rdusa 
must be taken into consideration, as these commodities are of 
commercial value. The figures for sawing represent average fiffurei 
covering many plants and are fairly constant, as wages are r^iuatei 
by the employers' association. Chaises for repairs and supplia 
may vary a great deal, but as these items are small, they do no 
influence the total cost of sawing to any ^eat extent. The cost o 
transporting lumber from mill to yard is iacluded with sawmil 
wages, because separate figures for transportation costs were difficul 
to obtain. The figures for yarding and shipping costs represen 
mainly wages and are fairly constant in the diSaferent plants. Thesi 
figures are based on cargo shipments. 

The overhead charges that figure in the books of the majority o 
the sawmill companies in Sweden seem to be too small and possiU 
objections to the foregoing statement of the cost of productioi 
woidd probably be directed first toward these items. Attempt! 
have been made, however, to include all reasonable charges tiiat an 
believed to be consistent with a modem system of accounting i] 
connection with sawmill operations. One important item is, fd 
iustance, the salary of the general manager, which in many case 
does not figure in the accounts. Some Swedish mill owners conteni 
that no salary should be charged, because they own the mills them 
selves and consequently have no actual outlay for the management 
The foregoing calculation, however, has taken these and other similsJ 
charges mto consideration. In an average "mill before the war ^ 
least 30 to 40 cents per 1,000 feet would be required for managemen 
alone. Adequate charges are also made for office expenses, selling 
cost, etc. 

The charges for supervision and foremen for the whole plant can 
not satisfactorily be distributed among the branches of the sawmill 

Elant. The same applies to liability insurance for workmen. They 
ave therefore been considered as overhead charges. 
Taxes may vary a great deal according to the value of the plant 
and the location. As the system of a progressive scale in taxes is 
used in Sweden, this item of taxes is dei>endent lai^ely upon whether 
or not the income of the mill is classified as excess profit. In the 
case of excess profit the taxes may be as high as 40 to 45 per cent as, 
for instance, one sawmiU company in Sweden pays more than 
$2^000,000 in taxes at the present time. 
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The fire insurance covers the entire plant, including yard and 
bouses. The chaises for depreciation are considered adequate, 
based on a recently constructed mill. ' The depreciation and interest 
on workmen's houses must be considered because these houses, in 
most cases, are r^arded as a necessary part of the sawnaill plant. 

The chaises for interest on capital may seem excessive, but the 
same applies to this item as to the item of depreciation. Many mills 
fail to make adequate charges to this accoimt. The interest is 
£mired at a normal rate on the capital reqtured to operate a sawmill 
m the mentioned capacity — that is, the capital required for wages, 
loss, raw material, and omer expenditures. 

The charges for agents' commissions, cash discoimt, etc., are 
standard charges amounting to about 6 per c^it of the f . o. b. value 
of the lumber exported. 

The total cost of production, averaging $20.30 per 1 ,000 feet board 
measure, may seem somewhat high lor most sawmill operations in 
Sweden, and many nulls, no doubt, were able to operate at a smaller 

ist before the war, particularly smaller mills not having excessive 

rerhead charges. In r^ard to the cost of production during and 

ter the war, it is difficmt to arrive at any correct estimate. The 

lations for the different plants are too heavy and the values of 
npage have fluctuated materially from time to time. 

As before the war, stumpage values play an important part in the 
iost of production. As an example of the high cost of raw material, 
It may oe mentioned that in 1919 one mill in southwestern Sweden 
had a cost for raw material alone, dehvered at mill, of $45.50 per 
1,000 feet board measure. The wages increased materially as the 
tost of living went up. Lubricants, oelts, and similar supplies were 
difficult to ODtain and these commodities were often handled by per- 
sons who demanded exorbitant prices. The price of lubricants alone 
Fas a hundred times higher in 1918 than in 1913. 
. During the war the working hours also were decreased and this 
md an important bearing on the high cost of production. The 
mcrease in wages did not reach its cUmax at the time of the armistice, 
put has been climbing ever since. The institution of the eight-hour 
rfay in 1920 will materially increase the cost of production, 
i Stumpage values, however, seem to be on the dedine; diiring 1919 
Jflieprices were not so high as in 1918. 

j The rate of interest paid on borrowed capital is higher at present 
JUian before the war. It was generally estimated th^t 5 to 5 J per cent 
was paid on borrowed capital by most of the miUs before the war, 
i whereas at present 7 to 8 per cent would probably be considered the 
average rate of interest. 

It one considers the operation of a mill based on the production 
of planks, battens, and Doards alone, and on purchased logs, it is 
easily seen iheA the sawmill business itself was not very profitable 
before the war nor even during the war, in many cases. A' satis- 
factory profit can be made onfy if the waste material is carefully 
utilized through the combination with other industries, such as pulp 
mills, charcoal plants, planing mills, and box factories. 

It is safe to assume that even under the most advantageous cir- 
cumstances few mills in Sweden can produce lumber at present for 
fess than $40 to $45 per 1,000 feet Doard measure. Immediately 
before the war the cost of production would run not less than $18. 
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If lower costs of production are given, it is believed that charges te 
stumpage and overhead expenses may not have been accurately 
calculated. 

To persons ;not familiar with the present problems of the Swedish 
lumber industry it may seem that the sawmills make an unreason- 
ably large profit on the sale of dieir lumber, as the prices of lumber is 
some cases have almost trebled, compared with the pre-war level 
It appears, however, upon a dose investigation of Swedish conh 
ditions that the cost of production has advanced almost in the same 
proportion, and were it not for the fact that the Swedish sawmills can 
utilize their waste material profitably many of them probably would 
not be in operation at present. 

There is always a heavy risk in connection with the Swedish saw- 
mill business, because the miUs contracting for saw logs one year ma; 
not be able to have the lumber that is cut from these logs ready foi 
shipment imtil two or even three years after the logging contracii 
have been made. In the meantime the prices of lumber may flu(v 
tuate a ^eat deal and the mills may lose heavily. For instanoi^ 
logs puroiased at top prices during the summer of 1918 will not b( 
relady for shipment beiore the summer or autumn of 1920, and a 
the stumpage value at that time will probably be lower than in 1911 
the profits will be small. 

It is believed that the majority of the Swedish mills did not mak 
a larger profit before the war on the sale of their lumber than 6 to 
per cent. 

PLANE4G.MILL INDUSTRY. 

The development of the lumber industry in Sweden has followe( 
lines similar to its development in Norway. At the start, centurio 
ago, round logs and square timber almost exclusively were produce 
for export, but later this industry gradually developed into thi 
manufacturing of sawn Ixmiber. A further development along tl« 
lin^ of exporting manufactured and semimanufactured wood pro- 
ducts, in preference to immanufactured material, has taken piaoi 
during the last quarter century, and a considerable percentage of tk 
rough lumber is now turned into planing-miU products, box shooh 
sashes, doors, etc. ^ The relative importance of the planing-mi 
industry, however, is not so great in Sweden as in Norway, whert 
most of the lumber exported consists of planing-miU products. 

The most important district in Sweden manufacturing planed 
Ixmiber, doors, sctshes, etc., is the west-coast district j where the city 
of Gk)teborg takes the lead. The satisfactonr shippmg facihties for 
exporting, m parcel lots, to the principal European markets have 
develops the planinff-nml industry in this part of Sweden. The 
box-manufacturing industry is one of the chiei activities in the west^ 
coast district. In this report sashes, doors, moldings, etc., wiD 
not be treated, as these products are in a class by themselves. 

The only semimanufactured lumber products closely allied to the 
sawmill industry are planing-null products and box shooks. From 
the statistics in a following section it will be seen that the exports of 
planing-miU products have increased materially in Sweden during 
recent years and in 1913 constituted about 15 per cent of the total 
quantity for export of planks, battens. And Doards. During the 
war the manufacturing oi box shooks has greatly developed. 
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Swedish pine and spruce are easily worked, and when planed pro- 
duce a smooth and even surface in spite of the numerous knots. 
The smaU percentage of the upper grades, however, is a serious draw- 
back. Planed Sw^ish pine and spruce as export articles probably 
would not have been known in the world's markets were it not for 
their excellent manufacture. 

The planing mills are usually operated in connection with box 
factories. In southern Sweden the mills often buy rough lumber, 
split wood, etc., resawing this wood in the planing mills into boards; 
but many planing mills also operate small sawmill plants, cutting 
their own stock for planing pm-poses from logs. Part of the output 
of these small sawmills may be sold as rough lumber, especially the 
wider dimensions (9 inches and wider), because it sometimes j)ays 
better to dispose of this stock in this way than to turn it into planing- 
mill products. Only the better grades of boxes are manmactured 
from such stock. 

The plan of a modem Swedish sawmill, box factory, and dry kiln 
k seen from figure 45. This plant is based on rail snipment, but is 
located close to a shipping port. The lumber cut in tne sawmill is 
Uried in a kiln, and there is a sorting table outside the mill for grading 
phe lumber. The transportation of the lumber from the sawmill to 
the kiln and from the Kiln to the planing mill and box factory is 
effected by a transfer system similar to that used in the Umted 
States. 

In figure 64 is seen an eflBcient arrangement of the different machines 
in a combined planing mill and box factory. These machines are 
aU of Swedish make. 

CREW OF 1»LANING MILL. 

The crew of a planing mill of an annual capacity of 10,000,000 
feet board measiu^e, operating two planers and two resaws, would be 
28 men, as follows: One superintendent, 2 planer operators, 2 men 
feeding planers, 2 men at rear end of planers, 2 resawyers, 2 feeders 
of resawB, 2 men at rear of resaws, 2 trimmers, 2 graders, 1 filer, 
3 car pushers to planing mill from yard, 2 car pushers from planing 
null to shed; 3 pilers in shed, and 2 boys handling refuse. 

EQUIPMENT OF PLANING MILL.' 

The planing mills are equipped with resaws, which are circular 
saws of a corneal shape and somewhat similar to the shingle saws in 
the United States; but they seldom have a lai^er diameter than 24 
inches. The kerf is small, generally 1.5 miUimeters (0.059 inch), 
and seldom more than ^ inch. The feed is effected at a maximum 
speed of 140 to 148 lineal feet per minute. There are many types of 
resaws. In the larger plants double resaws are in general use. The 
following description outlines some of the principal features of 
these resaws.: 

DOUBLE RES AW. 

The double resaw has been designed especially for resawing planks 
and boards and is used by the larger planing mills and box factories, 

*nie data in regard to the machinerv used in the Swedish planing mills and box foctoiies have been 
™™«bed to a bam extent by the principal manufacturer in Sweden of planing-mill machinery, J. & C. G. 
«>Undew Mek. \^rkBtad A/B., Stockhofia. 
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FIG. 65.— AUTOMATIC APPARATUS FOR TRANSPORTING 
LOGS FROM POND TO MILL. 




FIG. 66.— SYSTEM OF CONVEYORS TRANSPORTING LUMBER FROM N1W*L j 

TO SORTING PLANT OUTSIDE OF MILL. Digitized by VjOOQ IC 
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Thin conical saw blades are used, by whicli lumber up to 9 inches 
wide can be split with a saw kerf of less than one-sixteenth inch, 
depending upon the condition of the wood and the dimensions. 
When cutting lumber of wider dimensions the saw kerf will nat- 
urally be somewhat greater. 

The mAchine has one right-hand and one left-hand saw working 
together in the same frame, but each saw has its own feed mechanism 
and countershaft, so that they work independently of each other. 
Between the saws is a table with rollers both on its surface and at 
its edges, so that the lumber can easily be passed back over the table 
for resawing. The frame is cast in one piece. 

Immediately in front and on both sides of the saw blades there 
are pressure rollers, which hold the boards steady even if the feed- 
roller pressure is thrown off, permitting the sawing of lumber of 
short lengths. 

Both the feed roller and the pressure roller, independently of each 
other, can be set at an angle for sawing out boards that are thinner 
at one edge than at the other^ or so-called weatherboards. 

Following are the specifications for one of these machines: 

Maxim rnn depth of cut, 11} inches. 

Haximum diameter of saw blades, 31^ inches. 

Maximiim distance between feed roller and fence, 71 inches. 

Maximmn distance between saw blades and feed roller or fence, 4 inches. 

Average rate of feed, 90, 110, and 132 lineal feet per minute. 

Countershaft's pujley: 

Diameter, 15} inches. 

Face, 8} inches. 

Revolutions per minute, 630. 

BAND SAWS AND TRIMMERS. 

Band saws are used for resawing stock 9 inches and wider, because 
circular saws can not be used profitably for such purposes. The 
band saws are used principalljr in the planing nulls and box factories. 
One of the Iciest types used in the Swedish mills is of the following 
description: Tne frame is heavy and is cast in a single piece. The 
feed mechanism consists of four (2 pairs) power-driven feed rollers 
6 inches in diameter, joumaled in heavy frames, which are movable 
on long slides. Following are the specifications: 

Maximnm depth of cut, 28 inches. 
Maximum distance between feed rollers, 14 inches. 
Rate of feed, 115 lineal feet per minute. 
Dimensions of saw wheels: 

Diameter^ 56 inches. 

Face, 6J inches. 
Driving pulleys: 

Diameter^ 19^ inches. 

Face, 8^ inches. 
Revolutions per minute, 600. 
MaTimum length of saw blade (without allowance for brazing), 28 inches. 

The trimmers used in the planing mills are of about the same con- 
struction as those used in the sawmills, but the saw blade has more 
teeth. 

HEAVY PAST-PEED PLANER. 

Of planers there are many types. Most of them are operated on 
the system of rotary cutters and fixed knives combined. The f ollow- 
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ing description gives the principal features of the largest tjrpe of 
Swedish planer. 

The feed mechanism is double and coasists of four paits of feed 
rollers 16 inches in diameter, of which two pairs are placed in the 
front of the machine and the remaining ones inamediatoly foUowinf 
the bottom fixed knives, which arrangement allows an effective and 
powerful feed without exercising unnecessary pressure on the lumber. 
The upper rollers are conveniently raised or lowered by means of a 
crank from the front side, and an easily accessible and adjustable 
screw prevents them from falling too low should a board pass through 
without being followed up by another. The lower feed-roller spindS 
have their bearings in square blocks and are easilv adjustable for 
woods of different hardness, etc. The gear wheels subject to the most 
wear are made of steel and all high-speed gears have machine^t 
teeth. All gear wheels are well guarded bv cast-iron hoods. 

The cutt^ spindles are made of Swedish steel and revolve in ball 
bearings. 

The front under cutter is joumaled in a li^ht but strong frame, 
which can be drawn out even while the machine is running. If i 
reserve cutter with sharp knives is alwajrs kfept in readiness, th< 
change can be made in an instant without interfering with the woii 
of the machine. The cutter head has chip breakers on all four sidea 
The thickness of the chip can be regulated from the front side of tbi 
machine while it is working. 

The side cutters are adjustable while running both horizontallr 
and vertically and are furnished with cutter blocks for taking ordi- 
nary planing knives, also bushings for patent cutters, the latt« 
being necessary if the maximum rate of feed for which this machine ia 
denned is to oe attained. Adjustable chip breakers are also fitt«d 

T^e top cutter is joumaled in a very heavy frame, which is con- 
veniently adjustable by a hand wheel from the front side of tha 
machine. The cutter block has chip breakers on all four sides. 

The last under cutter (beading cutter) is adjustable both horizoo' 
tally and vertically. The beanng at one end is easily removed, 
whereby cutter blocks with ordinary planing knives or patent cuttert 
can be used. By using the latter the maxmiimi rate of feed can bi 
maintained even when beading. The rear table can be removed 
leaving the cutter free. Both Uie front and rear table can be move! 
to or from the cutter spindle, so that when adjusted correctly im 
position no vibration need be feared. 

The bottom fixed-knife drawers are in duplicate; that is to sayi 
they are placed\side by side. Each drawer is fitted with three fixed 
knives placed at the most advantageous cutting angle. The drawen 
can be withdrawn and replaced mdependently of each other and 
without disturbing the working of the machine. A drawer with sharp 
knives can always be held in reserve to replace the one working in the 
machine when it becomes dull. There is a considerable saving of 
time by this arrangement, as the feed never stops while the drawers 
are bein^ changed; and as the sharp knives are put in and set to work 
exactly before the dull ones are released, evenr board that passes is 
perfectly finished. The pressure above the drawer is regulated br, 
means of a handle in the front side of the machine, which is connected 
to the drawer in such a way that when the pressure is applied the 
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drawer is raised and vice versa. There is a hand wheel for fixing 
fliepressure arrangement to the size of work to be planed. 

The side fixed-knife drawers are fitted on heavy slides and are 
adjustable while the machine is running, both horizontally for different 
widths of lumber and vertically, so that the planing knives can be 
used throughout their entire length. 

The top fixed-knife drawer, wnich is placed immediately following 
the top revolving cutter, is pressed agamst the work by a simple de- 
vice and is at the same time easy to remove. 

The pressure devices are easily adjiistable for different thicknesses 
of wood and different pressures. Over the bottom cutter and fixed 
knives, as also against the side cutters, the work is held in position 
by rollers working independently of each other, by which means 
uneven lumber receives an even pressure over its entire width. In 
front and behind the top cutter there are pressiu^e rollers. Over the 
beading cutter the work is held in position by sliding prassure. The 

1)ressure rollers are furnished with closed grease cups, by which means 
ubrication is very effective and the lubricating material is protected 
from shavings, dust, etc. 

kThe countershafts are fitted with ball bearings. The main coimter- 
aft of the planer is located behind the machme. The intermediate 
jfcountershaft, with fast and loose pulley (the loose pulley running in 
lall bearings), as also the feed countershaft, are located under the 
floor; but they can also be located overhead, if necessary. 
Following are the specifications for the heavy, fast-feed planer; 

XffftTiimiTn dinLensioiiB planed: 

Thickness, 6 inches. 

Width, 12 inches. 
Rate of feed, 60, 72, 85, 98, 113, 126, 154, 181, 208, and 236 feet per minute. 
MaximTun capacity, 120,000 linear feet per 10 home. 
Countershaft pulley: 

Diameter, 17} inches. 

Face, 8i inches. 

Revolutions per minute, 750. 

PATENT GUTTERS. 

In many planing mills there is great difficulty in obtaining high- 
^ass work from knotty and cross-grained or bnttlo wood at a high 
late of feed when using ordinary sectional cutters, as the grinding 
•nd inserting of these cutters require the greatest accuracy to insure 
t perfect balance, and this work consumes considerable tune. This 
disadvantage is entirely obviated by using patent cuttera. 

The patent cutters are manufactured fiom Swedish tool steel bv 
machines specially designed for this purpose. They are equilateral, 
•0 that every tooth cuts exactly the same amount of matenal. The 
patent cutters have six or more teeth and are circular in shape, thus 
insuring a perfect balance, which enables the machine to be run at 
a gi-eater speed, giving a larger output. The profile remains the same 
until the cutter is worn out; the tnickness and height of tongue can 
not fail to be correct. The changing of these cutters can be done in 
two or three minutes. 

These cutters can be used on any spindle, such as four-cutter 
planers or spindle molders. 
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SHAVING CUTTBB8. 



The machines for chipping shavings from the planer are intended 
for cutting up the long shavings cut on a planing machine by the 
fixed knives. The machine cuts up shavings into very small pieces 
suitable to be carried, together with the cutter chips, in ordinary 
shavings spouts or in pipes, to the boilers or any other desii'able place. 

The machine consists oi two rotary cutters, each fumishea with; 
two knives and so constructed that the knives always meet at the 
same place. The cutters are joumaled in a common frame, which 
can be withdrawn for inserting, sharpening, or exchanging knives; 
this is done once every week. No special S^ed mechanism is neces- 
sary. The machine is run bj a single belt. 

The machine is located imder the fixed-knife drawers of the planer 
and at a convenient distance from them. It is furnished with a fast 
and loose pulley and is started and stopped from the front side of th« 
planer. 

RESAWIKG AND PLANING METHODS. 

The successful operation of a planing mill is based on a skillfo 
utilization of raw material, as the charges for planing alone wonl 
barely cover the cost of labor. The profit derived, therefore, must b 
dependent upon the individual operator's success in effecting th 
highest possible saving in raw material. Through agreements estab 
lished years ago between the exporters and consumers abroad, th( 
price basis of planed lumber is made the rou^h sizes, allowing one 
eighth inch on the thickness and one-fourth inch on the width a 
each piece for planing; for instance, 1 by 4 J inches nominal (rough 
measure is required to be J bjr 41 inches actual measure (planed), ani 
the prices based on 1 by ^ inches. This allowance was considerei 
necessary many years ago when the technique of the planing-mil 
industry was less developed than it is now. Since that time, how 
ever, the design of planing-mill machinery has made important prc^ 
ress, especially in the saving of material. The waste in chips when 
planing now amounts to omy a fraction of the allowance mentioned 

Each planing mill has its own method of resawing raw materia 
in the most profitable way, and this is usually done by resawinj 
planks and battens into boards on special circular resaws, becaus< 
the circular resaws have a smaller kerf than the gang saws. Boards 
are the only dimension lumber for export that is planed in Sweden. 
• The rough stock for planingpurposes must be dried at least six 
months brfore it is planed. Tne moisture contents of such stock 
does not generally exceed 25 per cent. Many mills have found 
it profitable to install kilns for this purpose. 

In cutting logs to produce lumber tor planing purooses, special 
sawing schedules are m effect, which differ consiaeraoly from the 
sawing schedides used in cutting rough stock for export. Rough 
stock for planing purposes is generally cut with considerable wane. 
If such stock were edged in the ordinary way in the sawmill, a large 
percentage of raw material woidd be wasted in edgings: therefore, 
the waney stock is resawn in the planing mill and not edged before 
it is run tnrough the planer, because the waney portion of the lumber 
is removed by the side cutters and the only consideration that must 
be given such rough stock is that sufficient material must be left to 
provide for the tongue and the groove. 
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The following schedule shows the system of resawing rough stock 
of planks and battens in many planing mills in Sweden: 4-inch stock 
isresawn into 3 pieces of a nominal thickness of five^eighths inch 
and 3 jpieces of a nominal thickness of three-quarter ihch; 3-inch 
stock, mto 4 pieces five-eighths inch thick and 1 piejce three-quarter 
inch thick; 2|-inch stock, into 3 pieces five-eighths inch thick and 1 
piece three-quarter inch thick, or 3 pieces seven-eighths inch thick, 
or 2 pieces 1 inch thick and 1 piece five-eighths inch thick; 2-inch 
stock, into 3 pieces one-half inch thick and 1 piece three-quarter 
inch thick, or 3 pieces three-quarter inch thick, or 3 pieces one-half 
inch thick and 1 piece five-eighths inch thicK, or 2 pieces three- 
quarter inch thick and 1 piece five-eighths inch thick; and 1-inch 
Btock, into 1 piece one-half inch thick and 1 piece five-eighths inch 
thick. Four pieces of weatherboard are resawn from 2^ by 7-inch 
Btock, which are three-quarter inch at one end and one-auarter inch 
at the other end. By nominal thickness is meant the tnickness on 
which the boards are sold; the actual thickness would be less, as was 
previously explained. 

. Tte foregoing figures represent the resawing of regular stock sizes 
■cm the sawmill yard. Many mills, however, cut special stock for 
pie planing mills and the following schedule gives some of the princi- 
pal dimensions of this nature cut in Sweden from rough stock of 
planks and battens: 2i|-inch stock is resawn into 2 pieces of a nomi- 
Bal thickness of li inches; 2J-inch stock, into 5 pieces five-eighths 
inch thick or 2 pieces 1^ inches thick; 2T^-inch stock, into 2 pieces 
li inches thick or 4 pieces five-eighths inch thick; 2f-inch stock, 
fato 2 pieces 1^ inches thick; 2J-inch stock, into 3 pieces three-quarter 
inch tnick; 1^-inch stock, into 4 pieces one-half inch thick or 2 
pieces 1 inch thick; If -inch stock, mto 2 pieces 1 inch thick, or 1 
piece 1 J inches thick and 1 piece three-quarter inch thick, or 4 pieces 
one-half inch thick; IJ-inch stock, into 3 pieces five-eighth inch 
thick or 2 pieces 1 inch thick. 

The first condition for employing such exceedingly fine resawing 
methods is that the raw material must have the reauired dimensions 
•nd must be accurately cut. Lumber from circular mills can not 
teually be resawn in the manner mentioned. Consequently the 
planing mills operating with stock from circular mills have greater 
Mifficulty in saving raw material unless the lumber is either cut to 
exact sizes or somewhat in excess of the required dimensions. Before 
purchasing such circular-sawn lumber, the inspector for the purchaser 
exercises the utmost care and takes every fraction of an inch into 
consideration. 

Considering the fact that a large percentage of Swedish rough lum- 
ber for export is imported for planing purposes and that the importing 
countries frequently employ tneeame methods of resawing as are used 
jn Sweden, it is readily seen to be of the greatest importance to these 
importers to receive Swedish rough lumber well-manufactured, 
especially when one takes into consideration that heavy charges 
for freight, custom duties, etc., are added to the cost oi the raw 
materiw. 

The resawing schedule given may seem unsatisfactory to many 
nulls, because in some cases the planed lumber produced may be 
somewhat scant. These schedides therefore, can not be said to be 
1^ ^e in all mills. It depends upon the markets and the customers 
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of each mill to what extent they can employ such schedules. For in- 
stance, to cut 3 thicknesses of three-quarter mch each from one batten 
2 inches thici, would generally be considered inadvisable. The 
same applies to cutting two pieces 1 inch thick from l}-inch stock. 
It is ciamtied that planed lumber resawn from such stock has fre- 
quently been sent to the London market on consignment. In this 
market the lumber is sold at auction sales and as the purchasers have 
an opportunity of inspecting the lumb^ before the purchase is made, 
no claims are afterwards considered, but the prices are usually 
correspondingly low for such scant stock. Tnese consignment 
practices, however, are discouraged in Sweden. 

It is generally required that tne upper cutters touch the back of 
each board. Otherwise, the planed lumber is considered scant. If 
the lumber, through some faultj resawing, turns out scant, it h 
dressed down to the next size, m preference to having it shipped 
along with other stock having the required sizes. There is no pro- 
vision in the Swedish grading rules to the eflfect that the lower grades 
may be shipped scant. Cull stock, as well as first grade, must fdways 
have the measurements required by the grading rules. As a rule, 
it may be said that the saving in raw material by resawing is larger 
in case of narrow widths than in wide stock. 

The following example shows the resawing of a waney batten 2\ 
by 7 inches: 1 piece } by 7 inches; 1 piece } by 6^ or 6 mches; and 
1 piece } by 5 mches. If the batten were square-edged, the width 
of all three pieces would have been 6 inches. In this case it is seen 
that considerable material has been saved by resawing the waney 
stock. 

Besides this saving in raw material, it has also been found that the? 
grade of discolored rough lumber, after being planed, may be raised 
considerably because the discoloration is often present only at the* 
surface. This is a very important point to consider, because by 
planing rough discolored stock the sawmills mav sell at full price a 
large percentage of the blue lumber, which would otherwise have to 
be sold at a reduction. Not only discolored lumber but also lumber 
containing other defects that would classify it as better class cuD 
stock may be materially improved in grade by planing. 

It has usually been found that rough lumber of other than cull and 
discolored stocK may be raised in grade by being run through the 
planing mill. For instance, second-grade battens, rough stock, 
may yield 25 per cent of first-grade planed stock, 74 per cent of 
second^ade planed stock, and 1 per cent of third-grade planed stock. 
Third-grade rough boards may yield 100 per cent of second-grade 
planed stock and fourth-grade rough stock may yield 25 per cent of 
second-grade and 75 per cent of third-grade planed lumber. Un- 
sorted scantlings, rough stock, may give 10 per cent of first CTade, 76 
per cent of second-grade, and 14 per cent of tnird^ade planed lumber. 

The average length of the lumber also is generally increased by 
planing because the wane can be utilized profitably. 

After resawing, the lumber is trimmed , giving the stock a small excess, 
usually about one half inch. From the trimmer the lumber is passed 
through the planer. The surface of the planed products is perfectly 
smooth on accoimt of the fiLxed knives, which snave oflf thin ribboM 
of the same length and vridth as the piece. The thickness of these 
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iTings may be regulated; they are often thin enough to be trans- 

Hie planers are operated m such a way that the surface cut by the 
^ saw is dressed oy the upper rotary cutters, while the face of the 
1 that is being cut by the circular saw is surfaced by using the 
knires only. This is possible because the surface cut by the 
ar saw is very smooth. In case of rough surface on both sides 
the board, botii the upper and the imder cutters must be used 
the fixed knives also are employed on face side, but the waste is 
3what larger by this proceaure. Even the knottiest piece of 
ber may be surfaced without chipping and tearing the grain, 
rided the stock is dry and the planmg is done eflSciently. 
The shavings are passed through a cutter installed immediately 
ler the planer on the ^ound floor of the mill. In this cutter the 
iving3 are cut into chips for pulp material or the shavings may 
) be manuf a^tin-ed into excelsior on special machinery with revolv- 
I disks. Throngh. blow pipes the shavings from the upper, under, 
Id side cutters are removed!. 

In most cases the total waste in material through resawing and 
iningcombined would hardly exceed five sixty-fourths inch in thick- 
BB. Thus the gain in material is made on the thickness of the 
(•rd; en the vridth the mills do not figure on any gain. 

niMBNSIONS OF PLANED LUMBER. 

The usual dimensions of planed lumber are as follows: Thickness — 
I, i, i> Ii> ^i^ *^^ ^^ inches, many other dimensions, such as 1} 
hcs, may be termed odd sizes); width — 4, 4 J, 5, 5^, 6, 6i, 7, 8, 
•nd 11 mches; average length — 15 to 16 feet for stock 6i inches 
jlless in -width and 14 to 14i feet for stock 7 inches and up. 
^Weatherboards and rustic also are manufactured by some concerns, 
itimes the mills may plane lumber to conform with the metric 
»arements, as this can rerv easily be effected. In trimming 
lumber the same system is followed as with rough lumber. Hie 
'ish exporters have seriously considered trying to enforce the 
ic system in the dimensions produced in the planing mills be- 
) a great saving in raw material could be eff ectea through the fact 
the standard of measurement in the metric sjrstem is smaller than 
of the sjBtem now used. The same dimensions for planing-mill 
lucts are used in Sweden and Norwaj^. 

some countries the importers specify that the planed boards 

be of a certain specified size expressed in millimeters. In such 

the manufacturers can not make any considerable gain in raw 

„ial, but the prices are correspondingly higher. As this stock 

often sold with a written guaranty in regard to measurement, 

5 importers are verjr exactmg in their inspection, and if a varia- 

from the specified sizes can not be ascertained in the case of one 

5 of lumber, five or more pieces are piled one on top of the other 

the total thickness of all five pieces measured and divided by 

If any discrepancy is found by this method a complaint is 

to follow. Some importers are provided with almost scientific 

iments called micrometers, enabling them to measure dimen- 

of planed boards to a fraction of 1 millimeter. 
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. Some limited quantities of moldings are produced in Sweden, but 
it is claimed that producing moldings for export is not profitable on 
account of the variety of patterns and the extra trouble in filling 
small orders. Therefore the mills generally do not care to cater to 
this trade. 

GRADING AND LOADING. 

The grading of planed lumber in Sweden is dependent upon so 
many circumstances that no one has attempted to give any definite 
written grading rules. The quality of the lumber itself is inferior to 
the usual planing mill products of soft woods in the United States, 
mainly because there is practically no clear lumber to be obtained 
from Sweden. On the otner hand, the manufacturing of planed stoci 
in Sweden is better and it is not necessary to run the planed lumlx i 
through Sanders before it is used. Therefore it is possible to se 
Swedish planed lumber in so distant a market as Australia, whid 
is nearly 13,000 mil^ away from Sweden^ but only about 7,000 mil 
distant from the Pacific coast of the Umted States. 

On account of the presence of knots Swedish planed lumber is nsa 
only where it can be painted. Otherwise, the appearance is ver 
poor. 

The planed pine lumber is graded into first, second, and thir 
grades or sometimes into four. Absolutely clear stock may be sep 
arated from the remainder of the first quality but the quantity (i 
this grade is very small, often less than one-half of 1 j>er cent. Th 
lum&r may also be shipped unsorted (that is, containing first, secom 
and third grades in the proportion in which they come from the plane 
but eliminating fourth grade and cull). Usually lumber 6 indM 
wide and less is sold unsorted. 

Spruce liunber is usually graded into mixed grade, which consis 
of first and second grades, and third grade or is also sold unsort4)( 
For the British colonies, pine and spruce are sold in two grad^ 
Colonial first, which consists of first and second grades, and coloni 
third. Weatherboards are sold unsorted. 

The lumber is branded according to the same system used fi 
rough stock but it is often customary to indicate, either by a spedl 
brand or by a special color, that the stock is dressed lumber. H 
result of tixe grading of the better stocks may be given roughly i 
1 J per cent of first grade, 80 per cent of second grade, 10* per cent< 
third grade, and 8 per cent of discolored and cull. If graded fi 
British colonial marlcets the result is usually 80 to 85 per cent ( 
colonial first and 15 to 20 per cent of colonial third, besides m 
which varies a great deal. Cull stock may find a market in tti 
United Kingdom and a few other countries but is usually disptjp 
of locally. . . "t 

Like sawn lumber, planed lumber is always shipped with the pi 
and spruce distinctly separated. 

From the mill, the lumber is taken to sheds, where it is piled soM 
according to dimension and grades. Thence it is transferred ft 
barges waen shipment is made. The barges are always covered oi 
all four sides with walls and must be protected by roofs. In regan 
to the bundling of planed lumber, there are diflferent regulations iB 
almost every country. 
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Ccnitemy of Uddeholm A/B. 

FIG. 68.— A WORKMAN'S HOUSE. 




F(G. 69.— IGGESUND PULP MILL 
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From Special A«ent« Sorioa No. 112. 

FIG. 70.— ACCURATE LENGTH MEASUREMENTS OF SWEDISH 
PINE. THE PLANK ALONG WHICH THE TAPELINE IS 
STRETCHED IS THE CORRECT MEASUREMENT. 




FIG. 71.— SAWDUST PILE WORTH $10,000. 
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lie foDowin^ schedule gives an idea of tne rules with regard to 
kiKfling planed lumber for shipment to some of the principal markets: 
kndon market— i by 4-11 inches, | by 4-11 incnes, and f by 4-7 
khesmust be bundled; f by 8-11 inches need not be bundled; l by 
f 5 inches must be bundled; J hj 6^-11 inches need not be bundled; 
[by 4-11 inches and 1 by 4-5 mches must be bundled; 1 by 6i-ll 
mas and 1 J and 1 J by 5i inches need not be bundled. West coast 
if England— f by 7 inches need not be bundled and f by 6i inches 
tod down must be bundled. Austraha and South Afnca— } inch 
od thicker need not be bundled and f inch and less must be bundled, 
ietherlands— f inch and up need not be bxmdled and | inch and 
K must be bundled. Denmark — ^The bundling is dependent upon 
ie buyers' orders in each case. 

The bundles are usuaJlv made up in the following wav: ^-inch 
wrds, 6 to 8 boards to the bundle; *-inch boards, 5 to 6 boards to 
le bundle; f-inch boards, 4 to 6 boards to the bundle; J-inch boards, 
boards to the bundle; and 1-inch boards, 5 boards to the bundle; 
tttherboards, 4 boards to the bundle. 

A crew of four men can load about 50,000 feet board measure of 
ined boards per day. If the boards are bimdled, this crew can 
id only 30,000 feet per day. 

LABOR AND WAGES. 

Work in the planing nulls and box factories is made on a contract 
Rs in the same way as in the sawmills. The operators of the planer 
rtain a certain compensation per 1,000 linear feet of lumber turned 
II and the remainder of the crew receive payment in proportion to 
i& compensation. 

In 1914 the planing-mill foreman was receivmg a salary of about 
636 DOT year and in the winter and spring of 1919, $884 per year, 
b following percentages and wages apply to the workmen m the ma- ' 
rity of theSwedish nulls during 1914 and winter and spring of 1919 : 



Positkns. 



MMbt if planer. 

^-wr, 

nt eperators of 

tattnt iwiwy er " III , . 

t*te...i::::::::: 



Per- 
cent- 
ages. 



I 



100 
100 

70 
70 
80 
95 



1914. 



1919. 



Cents 

per 

iCtmr. 

14.7 

14.7 

10.3 

las 

1U8 
14.0 



Cents 
per 
hour. 
34.8 
^.8 

24.4 
24.4 
27.8 
33.1 



J'osilions. 



Per- 
cent- 



Flier 90 

Car pashers to planing 

mill from yard ! 105 

Car pushers from planing | 

mlUtoshed I 100 

PUersinshed i 100 

Bo>'s handling refuse..... I 60 



1914. 



Cents 

hour. 
13.3 

15.4 

14.7 
14.7 
7.4 






1919. 



Cents 
per 
how. 
31.3 

36.5 

34.8 
34.8 
17.4 



The foUoMdng schedule for 1916 J;o 1918 is representative for 
toatiBCte covering planing-mill labor in Norrland, on* the basis of 
ti cents per 1,000 linear feet, with 15 per cent additional for boards 
I inches and more in width: Operator of planer, 100 per cent; 
kawyer, 100 i>er cent; assistant resawyer, 90 per cent; grader, 100 
pcent; trimmer of planed lumber; 70 per cent; feeder for resaw. 



|5 per cent: man at rear of resaw, 60 per cent ; feeder of planer, 65 
f»cent; trimmer (rough stock) 80 per cent. Fo ' 



?or resawing weather 



2002"— 21- 



-11 
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boards, the wages were 5.4 cents per 1,000 linear feet; for bund] 
boards, 0.4 cent per bundle * for trucking boards from mill to si 
34 cents per 1,000 feet board measure; and for trucking raw mat^ 
to the planing mill, 20 cents per 1,000 feet board measure ; for lunl 
1| inches and thicker, 27 cents; for limiber If to 1 inch thick; an^ 
cents for lumber three-fourths inch and less m thickness. 

COST OF PRODUCTION. 



Usually many mills in southern and southwestern Sweden acqu 
a large percent^e of their raw material by purchases of planla 
battens from smaller interior mills. The following may be < 
sidered as average prices per 1,000 feet board measure f.o.b. int^ 
sawmill, immediately before the war, for liunber of different wid 
9 inches, $19; 8 inches, $17.65; 7 inches, $17.65; 6-6^ inches, $16 
6-5i inches, $15.80; 4-4^ inches, $14.75. Freight charges to 
planing TniH were $1.50 to $2.50 per 1,000 feet board measure. 

In 1918 the corresponding prices were as follows: 9 inches, $44 
8 inches, $43.65; 7 inches, $42.35; 6^ inches, $41.30; 5^-5 inc 
$40.20; 4^-4 inches, $39.10. Freight charges to the planing 
were $8.50 to $10.15 per 1,000 feet board measure. 

The following statement is an estimate of the cost of planini 
an average sized plant, and refers to the years 1913-14 and 1 
The present cost would probably be somewhat higher, as the wj 
have incetased since this estimate was made: 



^ 



Items of cost. 



Wages 

Stiiq)lies 

Reimin 

Accident insurance and 

hospital 

Fire insurance 



lOia-14 



1918 



$0.05 
.41 
.07 

.05 I 
.06 



$1.49 
1.22 
.14 

.14 
.10 



Items of cost. 



Depredation on plant. 

Interest on capital 

Taxes 



Total. 



191S-14 



t0.4S 
.08 
.14 



2.18 



BOX FACTORIES. 

The essential feature in manufacturing box shooks is to eflfec 
close utilization of raw material, and in the box factories this c 
utilization is accomplished to the highest possible degree. M 
Tnillfl that had not previously sjjecialized in tnis industry, but be 
manufacturing box shooks during the war on account of the Ij 
profits made during the abnormid times, now find themselves ij 
diflicidt position, because during normal times it requires more tl 
ordinary experience in miU operation to run a box factory sa 
f actorily. Many people seem to think that any kind of raw mate 
is suitable for box shooks, but this is a great mistake, and concq 
operating exclusively on waste as raw material for Doxes are 
litely to make a success of the undertaking. 

Considerable complaint is heard in Sweden of many incompet 
box-factory operators failing to calculate correctly the cost of t 
duction, there DV often xmderselling their competitors at a great I 
to all concerned. 

The larger box factories use as raw material logs, planks, batte 
split wood, and sawmili waste. The equipment of the mill IftJ'g 



Digitized by 



Google 



SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 163 

^Hminee what raw material is used The mdst profitable operation 
feBs to be a combination of the raw materials mentioned. Even 
I logs down to 3i inches are used in cutting stocks for box shocks, 
[planks and battens, exceptionally waney stock not suitable for 
imary shipping stocK is preferred because waney lumber can be 
Kaed effectively, even more than in the ordinary planing mills. 
Each mill has its own method of reeawins the raw material. Both 
ft and spruce^ and to some extent hfurdwoods, are used for this 
idL Spruce is always preferred for food containers on account 
tbe absence of smell and taste in this wood. Swedish pine and 
foce are generally excellent box material and will hold nails well, 
e knots are firmly incased and do no^ come loose, and the wood 
s not split or check. 

EQUIPMENT. 

A number of small machines of various types are found in the 
iwfish box factories. Of resaws there are several types in use. 
t followiiig description is given of a double resaw used by the 
ter box factories, where the splitting of short pieces of lumber 
» thin box boards is carried on on a large scale and where accurate 
imsions and the least possible loss are necessary conditions of the 
pufacture. The machme is constructed with two s|kw blades on 
mte spindles, the idea being that the board sawn by the first saw 
split in two by the second saw. The feed is accompUshed by 
IDS of an endless chain fitted with projections, which carrv the 
ik continuously to the saw blades. The saw blades, which should 
conical and have a thickness corresponding to No. 19 to 20 Bir- 
Beham wire gauge, depending upon the depth of the cut, are 
Mied while running by leather-covered set screws, both in iront 
I behind the center of the blades. 
Mowing are iJie specifications for this machine: 

[Miudmiim diameter of saw blades, 24) inches. 
Mudmnm length that can be cut with two blades, 23) inches. 
Mirimnro length that can be cut with two blades and special pressure device, 

27) inches. 
Mannmm length that can be cut with one blade, 71 inches. 
Ifinuniun length that can be cut of narrow lumber, 6 inches. 
IGaimum length that can be cut of wider lumber, 8-10 inches, 
y^'^mnin distance from first saw blade to fence, 2 inches, 
""mum distance from second saw blade to fence, 1 inch. 
lOnimum thickness that can be split, five thirty-seconds of an inch. 
Maximum depth of cut, 8 inches. 
Bate of feed, 39, 66, and 100 linear feet per minute. 
Countmhaft pulley ' 

Diameter. 15} inches. 

Face, Si mches. 

'olutionfl per minute, 710. 

ides a varietyt of planers of different sizes^ built on more or less 
principle as was described in a previous section, a few types 
latic box machines are in use. 

is only one automatic shook machine of Swedish make, of 
^ die following description is given : 

^ machine is intended to take material roughly trimmed and 
ri, and to plane, tongue, groove, glue, joint, and make up finished 
[ sides and ends, etc., to the exact dimensions required. The 
ntkm is performed automatically from the time the boards are 
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fed into the machine until the finished box sides or ends, etc.. 8| 
delivered by the machine. 

The boards are fed into the machine as in an ordinary planer ( 
one or both sides and are tongued and grooved. The edge is th< 

Slued if desired and the boards are joints together, trimmed to t 
esired length, and cut up into widths corresponding to the dimel 
sions of the box sides or ends, etc. 

For the operation of the machine two men are required, one m 
for feeding the boards into the machine and one for operating t 
machine and looking after its planing steel, cutters, and saws. 

The maximum rate of feed is 90 linear feet per minute, which foi 
10-hdur working day, witli ,6 by i inch by 24 i foot lumber, mal 
about 9,000 feet Doard measure, or about 7,000 pieces of 24 by 18 in 
finished box shooks. If three cross-cut saws are used, double t 
niunber of finished shooks will be obtained. 

The machine consists of tEe following principal parts: Plani 
machine, glueing device, jointing device, Qidenshifting device, leng 
adjusting apparatus, cuttmg-up apparatus, and delivering apparat 

The plamng macnine has, as usual, a feed mechanism naving fi 
driven rolls, following which come the under cutter for planing 
bottom side, the top cutter for planing the top side, and the si 
cutters for planing the edges oi the boards and at the same ti 
cutting the tongue and groove, which are of the dovetail ty 
TTiere are four side cutters arranged, two on each side. They 
aU set to an amgle for making dovetail joints. 

The glueing device is placed immediately behind the side cutt« 

The jointing device consists of a feed mechanism, which tal 
hold of the board as soon as it has passed the planing machine a 
glueing device, and by a quick motion drives it into joint withl 
prececfing board, after which the jointed material is moved au 
matically sidewise by a sliding apparatus called the sidehrshifti 
device. This device moves the jointed material automatically 
one side a distance equal to the width of one board, so that as ei 
board comes from the planer, planed, tongued and grooved, a 
glued, it meets the preceding board in correct position for f onnin 
joint with it. 

As the jointed material is moved sidewise to leave room for el 
board coining through the machine, two or three crosscut saws adjt 
the length to an exact dimension. 

By means of a resaw the jointed material is cut into box ends 
sides of the exact width required. 

The last device in the machine is the delivering apparatus, whi 
delivers the finished jointed material. 

The box shooks may be turned out with single or with double Aoy 
tails. In the latter case seven-eights inch stock is resawn on a bai 
saw into two pieces three-eights inch thick, which materially increas 
the output. 

Following are the specifications for this machine: 

Maximum dimensions of finished material, 37 by 32 inchee. 
Minimum dimensions of finished material, 10 by 10 inches. 
Maximum thickness of finished material, seven-eighths indi. 
Minimum ^cknees of finished material, five-sixteenths inch. 
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Icqeth of raw material: * 

Maxiiiium, 38 inches. 

Minimum, 18 inches. 
Width oi raw material : 

Maximum, 7 inches. 

Afinimum, 3 inches. 
Bi^ of feed, 54, 60, 67, 73, 80, and 00 linear feet per minute. 
Dziving poliey: 

IHameter, 11 J inches. 
, Face, 7i mchee. 
Revolutions per minute, 1,300. 

IThis machine is said to work satisfactorily, but it is claimed that it 
p the disadvantage of requiring considerable time in changing the 
to plane shooks of different dimensions. The machine should 
pdriveH by its o-wn electric motor of 40 effective horsepower. • 



SAWING OF RAW MATERIAL. 



sawing their shooks from logs often use the following sawing 
edule, according to Forester M. Nordquist: 



Fop dameters of logs. 



nfaCS., 



Xumber 
ofsbookB. 



Thickness 
of shooks. 



IndUi. 



% 






Top diameters of logs. 



Number 
of shooks. 



8}-9 inches.. 
9^10 inches.. 



Thickness 
of shooks. 



Inches. 

,« 

2 

2 



ke lumber is not edged but is dried, either in kilns or in the open 
After drying the lumber is resawn on circular saws to smaller 
ions and cut to suitable lengths, whereupon each piece is edged. 
this way considerable material that would otherwise be wasted in 
form of edgings is saved because individual attention can be given 
^ small piece in edging, thereby effecting the lai^est possible saving 
w material. If the shooks are to be dressed they are run through 
iner. 

De system of sa^wing material for box shooks has been found very 
sfactory. The Ic^s are first halved and then taken out to the yard 
I be dried. After cuying the two half logs are cut to the required 
ions on gangsaws, with blades of 19 to 20 Birmingham wire 
It is cwiimed that Imnber cut from these logs is especially 
in texture and that the knots are firmly pressed into the wood 
J the process of drying, so that stock cut from these logs is espe- 
; suitable for planing purposes. It is claimed that the waste of 
ilog that can not be turned into box shooks represents only 17 
Ms per cent of the cubical contents of the logs. 
I Wther system of manufacturing box shooks is used by the Saf ve&ns 
[B. of Qoteborg, -which has improved upon a machine that is manu- 
d and commonly used in the United States. This mill cuts the 
from logs with a lai^e percentage of wane. Tlie wanes are 

l^tbiBnrmatertoliboiild be at least | to I of an inch longer tlian the finished material. 
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then edged at an an^le of 20, 30, or 40 degrees, according to their fom, 
whereby only a slight portion of each plank or batten is edged. Bj 
sorting the various categories of raw materials representing 20, 30, 
or 40 d^ree wanes find running this lumber through the Americai) 
box machine, the pieces are ^lued together in the way shown in fipui 
95. Furthermore, the mill luso takes advantage of the taper of thi 
log by joining the butt and the top end together as seen on the sanu 
fi^ire. This represents the closest utilization of raw material foun^ 
in any factory m Sweden. The glued and joined pieces are there 
upon resawn on band saws into suitable thicknesses 

Besides the considerable savinc: in raw material this system ha 
another advantage of having a larger gluing surface at the joints 
whi^h materially strengthens the shoo^. 

DIMENSIONS OF SHOCKS. 

There are very few standard dimensions of box shooks. Even son 
of the largest importers abroad do not seem to understand the d 
vantage of stanaardizing their shook specifications. The mills i 
Sweden are therefore generally unable to keep shooks in stock b| 
make them on special orders. 

The prices vary materially in each case, depending upon specifid 
tions. It is always a matter of bargaining whether the boxes shaUj 
made up of one, two, three, or more pieces, and this materially u 
fluences the price, as the supply of wide stock in Sweden is limitea an 
its prices are high. 

The following are a few standard box specifications turned out h 
the Swedish factories : 

Pyramid butter box for Ireland: * Dimensions. 

2 ends 12 inches base, 11 inches top, 13 inches hi^ 

^ inch thick. 

2 sides 13t inches base, 12J inches top, 13 inches hi^ 

A inch thick. 

1 top 121 by 12J by A inch. 

1 bottom 13} by 13J by ^ inch, 

Soap boxes for United Kingdom 



I 



II 



2 ends 13f by 8f by f inch. 

2 sides 18} by 8} by f inch. 

1 top 18| by 13i by T^ inch. 

1 bottom 18} by 13} by ^ inch. 

"" by fine' ' 



2 ends 15* by 6} by | inch (planed on one side). 

2 sides 20J by 61 by A i^^ch (planed on one side). 

1 top 20 by 16t by -A inch (rough). 

U bottom. 20 by 16} by -j^ inch (rough). 

Salt boxes for United Kingdom: 

2 sides.: 14f by 13i by -A inch (made up from 3 ai 

4inchshooks0 

2 ends 13J by 13J by -^ inch (made up from 3 and 

incn shooks). 

1 top and 1 bottom 13} by 13} by -A inch (made from up 3 aj 

4 inch shooks). 
4 braces 13} by 2 by | inch. 

One factory m Sweden has standardized the manufacture i 
boxes called *'Torroba/' which are sold mamlyin the United Kid 
dom. The box shooks are made on the American box machifl 
previously referred to, and it is claimed that these boxes requil 
20 per cent less wood than boxes of the same capacity turned oa 



* Shooks to be planed on both sides and edges: measurements refer to planed stock. 
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by other factories. This is due to the special features of tne manu- 
facture that have already been explainea. 

A strength test made by the Chalmerska Institute in Goteborg 
jhows the amount of pressure possible on Torroba boxes and boxes 
}f ordinary construction. Ordmary nailed box of usual type, con- 




Top Vtevf 




End y/ew 

ToQQOB/i SrsTEM OF Snook M/INUFACTU2E 



FlQ.72. 



Bting of several shoofcs (three-fourths-inch ends, five-eighths-inch 
idesjbottom and top), 909 pounds; nailed Torroba box (five-eighths- 
piKihends, one-half-mch sides, top and bottom), 1^320 pounds; lock- 
cornered Torroba (five-eightlis-inch ends, one-hdf-mch sides, top and 
oottom), 1,833 pounds. 

/Google 
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SHIPMENTS. 

Box shooks are shipped mainly on regular liners in parcel Iota, 
The box shooks are tied with wire or other binding material and oftei 
stamped with the importer's brand. The branding machines an 
nearly all of American make. 

COST OF PBOODUCTION AND LABOR. 

It is impossible to give any general statement in regard to the coa 
of production of box shooks, as many special features enter int 
consideration in each case. The following schedule may serve as 
guidance in regard to the cost of labor covering a district in Norrian 
during 1916 to 1918: 

Cents per 1,000 i Cents perl J 
Sawyer: linear feet, j Edgerman: linear w 
3J inchee and lese in width 7 ^ inch and less in width 



34 to 5J inches 9 jto f inch 

54to6}inche8 10 Thickerstock 

6i to 7} inches 12 | Trimmer 

'to 8} inches :.. 15 

"'> inches 16 



7ito8i 
8ito9] 



, inch and lees in width . 

to I inch 

hicker stock 



READY'CIJT HOUSES— SASH AND DOOR FACTORIES. 

A few attempts have been made to start manufacturing read 
cut houses for export. For varioxis reasons these undertakin 
have not been successful, and factories specializing in this produ 
on a lai^e scale are not loimd in Sweden. It is probable, howeve 
that such an industry will be started in the future if a demand shou 
be created abroad for these houses, but high prices for raw materi 
and labor in Sweden prevented the starting of this industry durh 
the war. 

' The sash and door industry is entirely separated from the sawm 
business and is located chiefly in the (ioteborg district on the we 
coast of Sweden. Important factories are found, but they are ffl 
operated on so lai^e a scale as similar factories in the United State 
The machinery in many cases is imported chiefly from the Unite 
States. The industrial statistics of Sweden give the total valuer 
the product of the sash and door factories combined as ab(« 
$2,200,000 in 1915. Sash and door factories are sometimes operate 
in connection with planing mills, but as a rule they form e^ separal 
industry and will not be considered in this report. A normal yew 
exports of sash and doors from Sweden are about $900,000. 
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SWEDEN 

(SVERIGE) 



SAW miXB AND f>iLANLIHG UiLL-S 
BY PROVINCES 



Fig. 73. 



Digitized by VjOOQ IC 



PABT nL— THE LUMBER EXPOBT TRADE. 
DEVELOPMENT OP THE EXPORT TRADE. 

Timber and lumber have been exported from Sweden for centuries. 
At the start this trade was to a large extent in the hands of the Han- 
seatic Le^ue but it passed later to the Dutch merchants. The 
Netherlands was the liurgest market for Swedish wood in the seven- 
teenth century and imported large quantities of timber for ship- 
building and other construction purposes. Lumber was not ex- 
ported m large quantities because Swedish logs were manufactured 
mto Imnber in the importing countries. 

In the eighteenth century, the United Kingdom became the prin- 
cipal market but at the beginning of the nineteenth century several 
difficulties were placed in the way of imports of lumber into this mar- 
ket, with the exception of lumber from the North American Conti- 
nent. Heavy duties amoimting to even $26 per 1,000 feet were 
imposed on lumber at one time. Restrictions in Sweden also limited 
the exi>orts of wood products, such as export duties and shipping 
restrictions, etc., many of which were in force even up to the middle of 
the last centmy. 

The duties on lumber imported into England were abolished in 
1866. and from this time the Swedish lumber export trade grew very 
rapidly. Prior to the middle of the century trade had been carried 
on mainly by the west coast and the east coast of Sweden as far 
north as Gevle. With the creation of the important sawmill indus- 
tries in Norrland about 60 years ago, the export trade gradually 
changed over to this part of the country, and tne Norrland shipping 
distncts have now been exporting the bulk of the Ixmiber from Swe- 
den for decades. The total vame of the Imnber and timber ex- 
ported from Sweden during the last 50 years prior to the war, from 
1864 to 1913, was $1,456,738,000, of which $1,122,383,000 repre- 
sented the values of the shipments from the Norrland distncts. 
TTie value of the lumber shipped from the whoje of Sweden during 
this period represented about 34 per cent of the value of all com- [ 
modities exported. t 

The last 50 years represents a steady increase in the lumber ex- •. 
ports up to 1897. Irom this time on the quantities exported 
varied to some extent and reached their lowest ebb in 1909. Afta* 
this time the export trade increased up to 1913, when it reached the 
1897 level. The war naturally caused much change in the export 
business and in 1914 the quantities declined to some extent, but the 
following two years, 1915 and 1916, represent very good shipping 
seasons, 1916 being a record year in the history of the Swedish lumber 
trade. In 1917 and 1918, difficulties were experienced and the quan- 
tities exported were very small, but the profits realized on these 
small quantities were greater than were generally obtained before the 
war. 
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In considering the Swedish export statistics, it must be kept in 
mind that the success of the export trade should not be judged ex- 
clusively by the quantities shipped. The Swedish lumber exporters 
do not flood foreign markets with their lumber during dull times. 

EXPORT OF kVOOD OF ALL K/NDS 
FROM SUVFDEN 

— /9f3 — 



Rough Lumber 
64Jyo 



Planed Lumber 
/0f9 7o 



Round T/mber 
/L2% 



Hev^n 7.9 % 



F/REV^OOD 5.9 % 



'\ 



> Pine and Spruce 
993% 



J 



Fio. 74. 



Other spec/es than 
P/ne and Spruce 
0.7% 



When prices are xmsatisfactory, the exporters prefer to curtail their 
output for export and favor the policy of exporting smaller quan- 
tities of lumber at fairly satisfactory prices, rather than trying to 
impose upon the markets large quantities of lumber in excess of the 
demand. Since the crisis after the Franco-Prussian War, when the 
prices of lumber dropped in a short time more than 50 per cent, 
thereby eliminating a large number of mills from the exporting busi- 
ness, there has been no serious crisis which the Swedish lumber ex- 
porters have not been able to overcome. 
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The mill owners frequently contend to the foreign importers that 
it pays them better to leave their trees standing than to cut them 
during dull times and realize only small profits or none at all. Tlie 
growinf^ trees always yield a pront in the form of anmuJ increment, 
and almough this annual increment represents a smaller percentage 
on the investment than would be derived from the sale of lumber 



ThouS9fi$flnf6.M. 



ThOuss/tdfieefiA 




Fio. 75.~Export8 from Sweden of rough and planed lumber of pine and spruce, from 1886 to 1918. 



during ordinary times, it is considered better to take this 8mal]er 
profit than to endanger the prices of the total output by dumpii^ 
excess quantities on the market. 



SAWN AND PLANED LUMBER. 



t 



Although Swedish exports of timber and lumber have not groini 
in proportion to those of Finland, it must be noticed that the quan- 
tities of sawn and planed lumber are larger than the corresponding 
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FIG. 76.— HORSE EATING CELLULOSE FOOD. 





FIG. 77.— SRIQUET OF COMPRtSSED SAWDUST. 
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FIG. 78.— BROOM HANDLES. 




FIG. 79.— PILES OF LUMBER COVERED WITH TARPAULINS. 
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figures in Finland. The exports of round logs, small timber, etc., 
represent important items in the Finnish wood-export trade. Swe- 
den does not compare so favorably in this respect with Norway, 
where the percentage of planed-lumber products is especially high. 
In fact, the tendency to increase the proportion of manufactured 
lumber exported started in Norway ana gradually moved eastward. 
TTie following table gives the percentages of pine and spruce lum- 
ber of different widths and thicknesses exported from Sweden from 
1913 to 1918: 



Kinds of lumber. 



RoD^stodc: 

Ihanks and boards 8.^ inches 

andnp 

2 inches thick and up— 

Pine !7... 

Spruce 

Less than 2 inches 
thick- 
Pine 

Spruce 

Battens and boards, to 8) 

indies wide 

2 inches thick and up— 

Pine 

Spruce 

Less than 2 inches 
thick- 
Pine 

Spmoe 

Scantlings and narrow 
boards, less than 6 inches 

wide 

2 inches thick and up— 

Pine .\7.. 

Spruce 

Less than 2 inches 
thick- 
Pine 

Spruce 

Planed boards: 

S) inches and up 

Pine.. 

Spruce 

6 to 84 inches 

3ne. •.. 

Spruce. 

Less than 6 inches 

Pine. 

Spruce. 

Totu. ro^h andplaned— 

Pme-f!^..."?.".!;:.* 

Spruce 

fttoMlnehes 

Pine 

Spruce 

Less than 6 inches 

Pine. 

^ Spruce 



1913 


1914 


1915 


1916 


1917 


1918 


Per cent. 


Percent. 


Per cent. 


Percent. 


Per cent. 


Percent. 


20.23 


17.28 


19.88 


21.01 


17.60 


17.30 


12.58 


10.76 


12.62 


13.33 


9.79 


9.51 


4.34 


3.92 


4,86 


5.09 


5.01 


4.80 


2.49 


2.06 


L78 


1.87 


1.86 


2.60 


.82 


.55 


.62 


.72 


.94 


.80 


32.87 


34.91 


36.01 


37.39 


39.06 


39.06 


12.11 


12.65 


14.06 


14.88 


13.21 


12.62 


9.20 


9.76 


ia64 


11.04 


12.24 


1L87 


8.03 


8.50 


7.75 


7.99 


8.91 


iaa7 


3.58 


8.92 


3.56 


3.48 


4.70 


4.50 


32.09 


3L56 


32,77 


32.02 


36.21 


34.89 


5.38 


6.92 


&25 


7.58 


7.71 


7.19 


4.63 


4.91 


5.69 


6.22 


7.05 


6.43 


12.36 


n.65 


10.66 


n.06 


ia76 


12.01 


9.72 


8.07 


8.17 


7.14 


9.69 


9.23 


LIO 


L22 


.98 


.60 


.37 


.28 


.47 


.48 


.36 


.32 


.22 


.19 


.63 


.74 


.62 


.28 


.15 


.09 


8.31 


8.94 


5.27 


4.32 


2.98 


8,19 


4.24 


4.92 


2.71 


2.13 


1.75 


2.02 


4.07 


4.02 


2.56 


2.19 


1.23 


1.17 


5.40 


6.10 


5.09 


4.66 


4.78 


5.28 


2.99 


3.47 


2.71 


2.40 


2.88 


3.44 


2.41 


2.63 


2.38 


2.26 


1.90 


L84 


21.33 


18.50 


20.86 


21.61 


17.97 


17.58 


15w54 


13.29 


14.76 


15.52 


11.87 


12.30 


5.79 


5.21 


6.10 


6.09 


6.10 


5.28 


4L18 


43.85 


41.28 


4L71 


42.04 


42.25 


24.38 


26.16 


24.52 


25.00 


23.87 


24.n 


16.80 


17.60 


16.76 


16.71 


18.17 


17.54 


37.49 


37.66 


37.86 


36.68 


39.99 


4a 17 


20.73 


22.04 


21.62 


2L06 


21.35 


22.67 


16.76 


15.61 


16.24 


15.62 


18.64 


17.50 



Average, 
1913-1918. 



Percent. 
18.80 

11.43 
4.59 

2.f, 
.76 

36.55 

13.25 
ia79 



8.56 
8.95 



33.08 



7.17 
5.82 



11.42 
8.67 

.76 
.34 
.42 
5.60 
2. 96 
2.54 
5.22 
2.98 
2.24 

19.65 
13.88 
6.77 
42.05 
34.77 
17.28 
88.80 
21.57 
16.73 



The figures for war years are of little interest because conditions 
were abnormal and it was extremely difficult to effect any shipments 
to far-away countries on account of the scarcity of tonnage and the 
hi^ freight rates. 

Exports of timber props and similar stock have been fairly con- 
stant durmg the last 50 years, showing a small increase up to 1904, 
but the exportation of unmanufactured stock decreased from that 
time until the end of the war. During the war the exports of pit 
props and timber, and also railroad ties, increased materially^ but 
this increase was due only to war conditions. The tendency in 
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Sireden was shown clearly in the exports during the vears preceding 
the war. namely, to manufacture the raw material into sawn or 
planed lumber products, pulp, etc. Recently the imposition of an 
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Fio. 81.— Exports from Sweden of rough and planed box shooks, of pine and spruce. 

export duty on unmanuf actiured wood has been considered. During 
the last 15 years before the war the exports of planed lumber were 
constant in proportion to the exports of rou^ lumber, but the 
former decreasea somewhat during the war. The normal propor- 
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tion of planed lumber to the total exports of rough and planed stock 
was approximately 15 per cent before the war. 

TTie exports of box shooks m Sweden developed very rapidly 
durine the last 10 years before the war; the quantity of planed and 
sawn Dox shooks exported in 1916 was about three tmies as large as 
in 1908. The latter increase, however, must be attributed to the 
war demand for box shooks. The exi>ortation of split wood and 
mill ends decreased in the same proportion; the quantities exported 
of this stock in 1916 were less than one-third of the quantities 
exj>orted in 1908; This clearly shows that the Swedish box fac- 
tories now are utilizing most of the split wood as raw material for 
manufacturing shooks m Sweden, while formerly they exported this 
raw material to other countries, where it was manufactured into 
such stock.* 

The exportation of j>ulp wood showed a similar tendency before 
the war, and it is beheved that pulp wood will not be exported ia 
large quantities, because the Swedish pulp mills themselves need 
this raw material. 

While there has always been and always will be a market for 
Swedish rough limiber^ both in Europe and in countries outside a 
Europe, the future of the export trade in planed lumber is rathe 
imcertain. One country after the other has practically barrec 
Swedish planed Imnber from its markets by imposing on such stock 
import duties so heavy as to be practically prohibitive. The estab- 
lishing of direct steamship lines from Sweden to over-sea countriei 
has materially assisted the exporters of planed lumber, as Swedish 
planed Imnber is frequently shipped in small parcel lots. 

Immediately before the war such planed stock, shooks, flooring 
etc., was shipped in considerable quantities to far-away new market 
(India, Persia; Dutch East Indies, South America, etc.). If thea< 
markets should be exploited more extensively, the Swedish lumbei 
exporters will doubtless be able to dispose of a large part of theil 
output of planed lumber. \ 

In considering 'the economic aspect of the Swedish lumber busineal 
one must bear in mind that the profits of the Swedish lumbermen an 
not entirely dependent on sales of sawn and planed lumber. Thii 
fact may explam their unwillingness to sell lumber when prices a« 
low, because they are in a position to continue their operations aloi^ 
other lines, such as pulp factories, and, if necessary, to curtail tk 
production of their sawmills in order to stimulate the market. 

The remarkable growth in the Swedish export trade in mechanical 
and chemical pulp from 1892 to 1917 is shown in the following table: 



Years. 



1892. 
1803. 
1894. 
1895. 
1896. 
1897. 
1896. 
1890. 
1900. 
1901. 
1902. 
1903. 
1904. 



Mechanical pulp. 



Wet. Dry. 



Tons. 
27,803 
27,869 
32,410 
33,249 
3^975 
39,791 
47,099 
52,303 
48,403 
42,068 
36,348 
48,734 
58,442 



Tom, 

20,654 

20,782 

22, n8 

49,680 

65^642 

64,716 

48,841 

41,096 

36,834 

35,636 

61,586 

67,141 

81,392 



Chemical pulp. 



Wet. 



Tom. 
29,116 
36»869 
35,038 
59,748 
76,934 
80,062 
77,603 
110,763 
132,881 
143,426 
178,333 
224,811 
232,275 



Dry. 



Tom. 
12,580 
13,590 
13,204 
9,120 
7,791 
8,850 
7,930 
4,558 
10,426 
10,320 
10,541 
18,017 
20,415 



Years. 



Mechanical pulp. 



Wet. 



1905. 
1906 
1907. 
1908. 
1900 
1910 
1911 
1912 
1913 
1914 
1915 
19IC 
1917 



Tom. 
48,785 
53,960 
50,366 
54,414 
45,996 
51,198 
61.203 
57,458 
59,198 
37,806 
57,191 
65^792 
64,175 



Dry. 



Tom. 
72,507 
83,896 
114,246 
109,322 
114,495 
180,517 
1TO,121 
21^746 
264,049 
202,063 
185,825 
223,010 
111,486 



Chemical polpu 



Wot. 



Tom. 
239,614 
253,787 
821,470 

862, en 

3171,832 
489,004 
562,814 
618,258 
625,716 
690,062 
605,260 
664,112 
478,468 



Dry. 



Tom. 
33,90 

En 

37^39 
31 3S 
43,«l 



t! 
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The following table shows the exports of planks, battens, ^ 
boards, planed and rough, from Sweden to the principal countries ( 
destination, during the first 8 months of 1913, 1918, and 1919, acoT 
ing to Swedish official statistics (the latest figures available at 
time this report was written) : 



CocmtrleB of destinatioD. 



England 

Franoe 

O^rmany 

Netherlands 

Denmark 

ISfi?;.::::::::::::;;:::: 

Other European ooimtries. . . 
Countries outside of Europe: 

Totri ^ 



January- 
AugusC, 



Ufeet. 
433,463 

1(13,688 
09,575 

146,0(5 
50,000 
41,511 
55,163 

137,456 



1,391,530 



Janwy- 



MJtti. 

857,800 
13,643 
80,373 
90,880 

100,968 

671 

1,337 

117,073 
12,364 



873,590 



l,lQe 



ROUND, HEWN, AND SAWN TIHBEB. 

During the early part of the lumber export trade round timb 
and logs represented a large percentage of Sweden's exports of woo 
The quantities exported at present are mainly the saw loss shipp 
to Norway, particularly from regions connected with J^rway 1 
floating rivers. The exports of saw logs and round timber to oth 
coimtnes are very small. 

MAST TnCBBSS. 

Sweden was once an important source of supply for mast timber, b 
now it is difficult to obtain mast timber because most of the virg 
forest in Sweden has been cut. It is also very difficult to transpo 
mast timber because logs longer than 30 feet can not be floated 
Sweden^ as a rule, even in flie best-regulatqd rivers, because t 
timber is liable to break. Mast timber, therefore, is taken by ra 
road to the coast. It is usually produced in central and southe 
Norrland, where the growth of uie trees is suitable for stock of Ui 
kind. 

The specifications for mast timbers sometimes call for timber 
to 60 feet long and 10 inches in top diameter, but it is veiy diffict 
to furnish sucn dimensions. The use of wooden masts has great 
decreased during recent years on account of use of steel masts 
their place. The spar and mast timber supplied at present is 
comparatively small dimensions, and is shippea mainly to the Unit^ 
Kingdom, where it is used for masts for small boats, ship ri^in^, et^ 
Spruce is principally shipped for this purpose because it is lights 
than pine. Scotland takes considerable quantities of masts fa 
fishing vessels. The spars and masts must be perfectly straigh 
and must have no serious defects, such as lar^e knots, wmch woull 
materiallj^ weaken the piece. Stock of this kind must be shippei 
the year it is cut. 

The prices before the war for small masts for fishing vessels wen 
generally 15 to 25 cents per cubic foot, depending upon the dimi 
sions. 
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POLBS. 



poles called *'rickers/' mostly of spruce, are shipj>ed iii 
of 16 to 50 feet; having a top diameter of 1 J to 3 inches 
dtametei* at> 1>lie middle of 3^ to 6i inches. This stock is ship- 
mostly to tlie United Bangdom. The poles must be straight 
Aare no serioiis defects. Thev are shipped with the bark on. 
stock is used inostly for scaffolding in various industrial plants, 
following t>a.l>le shows dimensions and prices for such small 
in 1913: 





Top 
dlamaers. 


Prioef.o. b. 
westooost 
port (1913). 


Feet. 


Inches. 


Cents v€T 
cubic feet . 


1&-22 


H 


10.7 


22 


2 


20.1 


23-30 


2 


25.5 


22 


2 


24.1 


24 


2 


29.4 


2^29 


2 


40.2 


30-^ 


2i 


58.9 


36-40 


5 


«7.0 


42-18 


2 


93.8 



United KJcrkgdom and Denmark are the principal markets for 

ipli axid telephone poles. This stock is not shipped in any 

^ qnantities from Sweden because the specifications in the 

^t^ ^Elingdom are very strict and frequently result in claims, 

"ch make the exportation of this stock unprofitable. The poles 

3t be- f eUed between November 15 and Marcn 15, according to the 

' \ specifications. The taper of the Swedish pine is generally 

itame for telegraph and telephone poles of the required dimen- 

For instance, when the specifications stipulate an 8 inch 

diameter at tlie butt and a 6 inch diameter at the top, the 

lish i>oles i?rould be 7i inches at the butt and 6 inches at the top. 

gro-wth of the Norwegian pine is more suitable for telephone 

and this trade, therefore, is handled largely by Norway. It is 

lit in Sweden to obtain telegraph and telephone poles more 

50 feet long if they must comply otherwise with the British 

Scations. 

le following are typical specifications for telegraph and tele- 
le poles from southern Norrland to the east coast of the United 
rdom in 1913 : 



l.>eiiKths. 



Top 
diameters. 



Jfcei, 
18 
20, 
22 
24 
26 
28 
30 
34 
3C 
38 
40 

rio 



Indus. 



diameters, 
6 feet from 
butt end. 



Inchtg. 
7i 
7i 
7} 

8 

I 

10 
14 



Prices c. i. f. 
east coast, 

United 
Kingdom. 



Per piece. 

10.973 

1.095 

1.277 

1.642' 

1.947 

2.190 

2.433 

3.042 

3.407 

4.380 

5.110 

6.083 

R.030 

10.950 

14.A40 

17.760 
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MINING TIMBBR. 



The United Kingdom is the principal market for round mining 
timber. This stock is of rather poor quality, admitting discolora-| 
tion, a certain amount of rot, large knots, etc. — in other words, stoci 
that is not suitable for the sawmills. The mining timber is usu«" 
barked and shipped in lengtlw of 10 feet and up, generally 17 to 
feet. The top aiameter varies from 4 to 7 incnes. This stock wi 
sold before the war at about 7 to 8 cents per cubic foot. The expoi 
are unimportant. 

Pit props are used in the mines for various purposes, suppoi 
etc., and are shipped mainly to the United Kingdom. 

The shipment of props from Sweden is eflfected either direct or b; 
way.of Norwegian ports. During the last 10 years before the war th 
exports of props declined about 50 per cent on account of the in 
creased use of such stock by the pulp mills in Sweden. Both pin i 
and spruce and some birch props are shipped. The birch props an i 
used m the manufacture of bobbins. 

Of pine and spruce props there are two kinds, long and shoi i 
props. The long props are 3 inches in top diameter ana are 10 fee : 
and up in lengui. The average length is generally 14 to 16 feel i 
This prop is usually crosscut to suitable size at the mines. Sh<M i 
props are shipped in lengths from 2J to 8 or 9 feet. 

The general rules in connection with prop shipments stipulai i 
that the number of feet in l^Jigth must not be less than the numb« n 
of inches in top diameter. The props are shipped either barked o : 
with the bark partly stripped. 

Props are usually sola by the cubic fathom, or 216 cubic feel 
The prices before the war varied a great deal because prop shipment j 
are usually handled by small exporters and speculators wno have noi i 
regulated their output or prices. 

Much unfavorable comment is heard in Sweden about the systefl 
of measiuing props in the importing countries, and there seems to bl j 
and ui^ent call for some kind of official institution for measurip i 
props, such as has been established in Norway with very satisfactor j 
results. The Swedish prop shippers have been more or less in tl 
hands of the importers, as the props frequently have been paid f( 
on the basis of measurements taken in the importing coxintries. 

The prices before the war generdly averaged about $11.50 
cubic fathom, f . o. b. central and southern Norrland ports, and $14 
f. o. b. west coast of Sweden. During the war the prices for prooi 
advanced materially and as much as $50 to $55 was paid f . o. d. 
west coast of Sweden. 

The production of props has been for many years a menace to 
the Swedish forests, but by the new forest law the production of 
props is greatly curtailed. Such stock from now on will be produced 
mamly from timber cut in accordance with the improvement-thinning 
cutting system or from top logs, etc. It is believea that the shipments 
of props from Sweden will decline materially m years to come; and 
as laws similar to the Swedish are in effect in Finland, the production 
of props will probably be transferred to Russia, where tne cutting 
regulations are less strict. 

rrops are sometimes cut in two and exported. For instance, 
from logs 4 J and 5 inches in top diameter, two piecos, 2\ by 4 J and 
2i by 5 mches, are obtained. The length varies from A\ foot and up; 
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it is usually 6 feet. This stock is usually shipped to the United 
Kingdom. 

PULP WOOD. 

It is natural that a country like Sweden with an important pulp 
I industry can not have any large quantities of pulp wood for exi)ort; 
■bcause the Swedish pulp lactones are in need of very large quantities 
«of this material. The pulp wood exported from Sweden goes almost 
«xdiisively to Norway, and is shipped only from such regions as are 
more accessible to Norwegian points than to the nearest Swedish 
pulp mills. 

HEAVY SQUARE TIMBBR. 

Heavy square timber may be defined as timber 9 or more inches 
•quare at the middle. The lengths are 18 feet and more. This 
stock is shipped mostly from the west coast of Sweden and the 
northern parts of Norrland to Denmark and Germany. Pine is 
generally preferred. For reasons previously stated, the supply in 
Sweden oi this kind of timber is not very large. The maximum 
"^^mensions obtained in any part of Sweden may be said to be 15 to 

» inches square at the nudole, and 50 to 60 feet long. Such stock, 

wever, is extremely rare and would command heavy prices. The 

stomary dimensions of heavy square timber are 9, 10, 11, and 12 
riches square at the middle. The average len^h is about 22 feet. 
,Vhe average cubical contents, upon whicn basis the timber is sold, 
Ib generally 30 to 35 cubic feet. The timber is hewn in such a way 
fiiat the piece is given a conical shape. The difference in the measure 
•t the butt and at the top is generally 1 to 3 inches, depending upon 
4he length. The timber is cut on the naif foot in length and measured 
«n the quarter inch in square. 

Considerable wane is allowed, extending from the middle of the 
piece toward the top. For instance, timber 10 inches at the butt 
may have 6 J inches of hewn surface at the top. The rules in regard 
to the wane vary greatly, however, with different shippers and dmer- 
ifitit markets. 

The timber is graded into two ^ades, first and second, but very 
tsnall quantities of second-grade timber are shipped. The require- 
jttients m regard to first-grade stock are rather mdefinite, but the 
K^neral stipulation is that the timber must have no defects that 
fwould materially weaken it. No lar^e or rotten knots, no discolora- 
!tion, and no heart shakes are admitted. The timber is generally 
! stored imder water to prevent checking. 

The prices obtained before the war, f . o. b. central Norrland ports, 
were approximately $0.40 per cubic foot, based on timber of 30 
cubic feet, and in 1918 about $1.35 per cubic foot was paid for the 
same dimension. 

HEWN AND SAWN SMALL TIMBBR. 

Northern Norrland and the west coast of Sweden are the principal 

{loducers of hewn and sawn small timber, and it is shipped to the 
Inited Kingdom, France. Germany, Denmark, and Egypt, and a 
few other countries. Botn pine and spruce small timber is cut and 
shipped in one quality only. The small timber must not have so 
inany nor so large knots as the heavy timber. The stipulations in 
regard to this stock vary greatly in tne different countries to which 
it 18 shipped. 
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The United Kingdom requires that the difference in measurement 
between the butt and the middle must not exceed 2 inches. If i]m 
quality of the small timber is good, wane up to one-third of the length 
of the piece, measured from the top toward the middle, may be al- 
lowed. For instance, timber 6 inches square at the middle mtkj bi 
4 inches square at the top. The dimensions shipped to the Unites 
Elingdom vary from 4 to 6 inches square at the middle and tbi 
lenj^hs from 12 feet and up. 

To E^gypt, Germany, and Denmark small timber is shipped hewn, 
sawn, or planed in dimensions ranging from 3 by 3 inches and up 
Denmark takes mostly pine stock, both hewn and sawn, but thu 
market is rather strict in regard to the wane on sawn small timbec 
Hewn stock, on the other hand, admits of a large amount of wane 
The small timber miist be bright and dry and have no serious defects 
TTie average length is about 15 feet. The hewn timber may admi 
of a larger amount of defects than sawn timber, but, on the othe 
hand, tne average length of hewn timber must generally be some 
what greater than that of sawn timber. 

To Germany a special stock called ''Kantholz" is shipped, bot 
of pine and spruce. Spruce, however, ispreferred on account of thi 
dutv, which is based on the weight, 'rte German importers prefe 
to have the stock sawn according to metric measurements. Foi 
such special sawn stock extra charges are naturally made by thi 
Swedish exporters. The average lengths of ''Kantholz" are 15 to li 
feet. This stock may contain a large amount of wanej it may h 
stated in the contracts that the only requirements in this regard an 
that the saw must have touched all four sides of each piece. 

The small timber shipped to Egypt is of rather inferior quality ani 
admits of a large amount of wane. This stock, however, must b 
bright and dry. For Elgyptian small tunber both pine and spruo 
are used and the stock is hewn. The dimensions vary considerab^ 
and the lengths are generally 12J, 15|, 18f j 22, and 25 feet. 

Following are the items m a typical shipment of 1,000 pieces o 
this small timber to the Elgyptian market: 



Lengths. 


Width And 
thickness. 


Pteoes. 


Ffrt. 


Indus. 








3bv3 


170 


m 




3by4 


120 




4 by 4 


110 






4 by 5 


1 70 






3by3 


oO 


15} 




3by4 


50 




4 by 4 


ISO 






4 by 5 


100 






3 by 3 


10 


l»2 




3 by 4 


10 




4 by 4 


90 






4by5 


50 


22 


■ 


f4by4 
14 by 5 


5 
1 5 


25 


■ 


4 by 4 
14 by 5 


5 
5 

1 



The prices of small timber, f. o. b. Norrland ports, were as follows 
before the war: Kantholz for Germany, measuring 4 by 4 to 6 by 6 
inches, sold at 13.1 cents per cubic foot; 6 by 7 to 8 by 8 inches, 14.3 
cents per cubic foot. These prices were based on timber 18 feet and 
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more in length; shorter lengths were two- thirds of these prices. 
Smdl timber for Egypt varied in price from 10 to 12 cents per cubic 
foot. Small timber for France from 4 to 5} inches square sold at 17 
cents per cubic foot; 6 to 6f inches square, 18 cents; 7 to 7 J inches 
square, 20 cents; and 8 inches square, 21 cents. These prices were 
based on lengths 18 feet and up. Shorter lengths were sold at two- 
thirds of these prices. Small square timber for the United Kingdom 
generally commanded 12 cents per cubic foot in lengths of 18 feet 
and up. Shorter stock was sold at two-thirds of this price. Small 
timber for Denmark was generally sold at 25 to 30 cents per cubic 
foot, according to dimensions. Imring 1918 the averageprices for 
small timber ranged from 60 to 85 cents per cubic foot. The follow- 
ing is an example of prices for the Danish market in 1918: 3 by 4 
inches, 60 cents per cubic foot; 4 by 4 inches, 61 cents; 4 by 5 and 5 
by 5 inches, 64 cents; 5 by 6 and 6 by 6 inches, 67 cents; 6 b v 7 
•nd 7 by 7 inches, 69 cents; 8 by 8 inches, 76 cents; 9 by 9 incnes, 
85 cents. 
The output of small timber may be affected seriously by the new 
rest laws in Sweden, which will restrict the cutting of young forests. 



r 



RAILROAD TIBS. 



The ej^rtsof railroad ties from Sweden are not important, as even 
the Swedish railways at times have difficulty in obtaining the necessary 
Material of this kind. The Swedish Government, therefore, had to 
Kmstruct a sawmill for cutting ties, producing about 1,000,000 ties 
innually. 

The United Kingdom and Denmark are practically the only markets 
kfT Swedish ties^ which are usually produced on the west coast of 
Sweden. The ties shipped to Eii^land are generally used in the 
nines. (The dimensions of the ties have been given under the 
eection on '^SawmiUing.") 

Ties produced by private mills in Swed^i for domestic consumption 
eontain 3^ cubic feet, and the following average prices have been 
©btained dining the last five years: 1914, $0.67 per tie; 1915, $0,723; 
3916, $0,938; 1917, $1,206; 1918, $1,742. 

I The ties exported to Denmark are somewhat smaller than the ties 
■sed in Sweden and the price paid in 1918 was $2.15 per tie delivered 
fl 0. b. Swedish west-coast ports. 

BfABKETS FOR SWEDISH LUMBEB EXPOBTS. 

During the years immediately previous to the war Sweden ex- 

Eanded its activities over a larger field abroad. When the war 
roke out this development of the lumber export trade to countries 
outside of Europe was curtailed to a great extent. 

The following table shows the percentage of the Swedish exports 
of planed and rough lumber (pine and spruce), including box shocks, 
that was sold to each continent from 1905 to 1916: 



tontinents. 


1905 


1906 


1907 


1908 


1909 


1910 


1911 


1912 


1913 1914 


1915 


1916 


Bvope.... 


Perm. 

M.l 

5.3 

.1 

.4 

.2 


Perct. 

94.1 

4.8 

.1 

.6 

.4 


Perct. 

93.3 

5.5 

.1 

.6 

.5 


Pera. 

91.0 

7.1 

.1 

1.4 

.4 


PercL 

91.4 

6,5 

.3 

1.3 

.5 


Percl. 

86.6 

9.6 

.6 

2.6 

.7 


PercL 

85.9 

9.3 

.6 

3.1 

1.1 


PertL 

87.2 

9.0 

.8 

1.8 

1.2 


Peret. PercL 
87.2 01-7 


Perct, 

96.9 

2.5 

.1 

.4 

.1 


Perct. 
97.2 


aSSt :: 


9.5 
.4 

2.3 
.6 


5.5 
.4 

3.0 
.4 


3.6 


Art»...:: 


,3 


Anrtct. 


.0 
.0 
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A di^tailod statement in regard to the percentage of rough lumber 
and planed liunber exported to the different continents may be 
foima in the appendix. 

SHIPPING CONDmONS. 

While the ports on the western and southern coasts of Sweden 
are open^ the year round, this is not the case with the ports facing 
the Baltic and the Gulf of Bothnia. Large stocks of lumber are 
therefore accumulated dming the winter for shipment by the firet 
open water. These stocks usually aggregate hooui 1,000,000,000 
board feet when navigation opens in the spring. In late years, 
however, the southeastern ports of Sweden nave been kept open 
by ice breakers, but the lumber shipments for export from these 
ports are not very important. The snipping season of the principal 
lumber-exporting districts does not start until the end of April, at 
which time the southern Norrland ports are open to navigation. 

Diiring the month of May the other ports lying north of thii 
district can resume shipping, which is carried on until the wat^ 
freezes sometime in the late fall, about the middle of Novembei 
in the northern ports. In the southern Norrland ports navigation 
may be open imtu the latter half of December. 

The following schedule gives an approximate idea of the percent- 
ages of a normal yearns exports of liunoer from Sweden shipped during 
the different months: 



Percent. 

January-May 24 

June 11 

July 13 

August 11 



PeroeoL 

September U 

Octob«r II 

November 

December ? 



The Swedish ports are very satisfactory and are usually protected 
by islands. The tidewater in the northern ports does not interfew 
at all with the shipping, as the Gulf of Bothnia may be considered 
almost an inland sea. 

While in Norrland and on the east coast lumber exports are 
usuall]^ effected by vessels during normal times, southern Swedea 
ships important quantities by rail to Denmark. This market & 
supplied oy many small mills m southern and central Sweden oaler* 
ing to this trade and the liunber is taken across the narrow sottid 
on ferryboats. During the war this rail shipment increased <m 
account of the high ocean freight rates and heavy insurance pr^xuufioa 
demanded. Even the mills up in southern and central Norrland 
shipped lumber in this way to Denmark. 

Considerable quantities of lumber are shipped to Norway by rail 
during normal years from interior mills located at a distajQce from 
Swedish ports. The rail shipments to Norway increased very 
materiallv during the war. While the average normal quantity of 
lumber shipped By rail to Norway was about 90,000,000 feet board 
measure, this quantity nearly doubled dming the latter part of the 
war. A large percentage of the Swedish lumber exported to Norway 
is consumed in that country, btit probably most of it is planM or 
otherwise manufactured and reexported. 

The natural outlet for Swedish lumber from Norrland is by water, 
and as soon as normal conditions are restored rail shipments wiO 
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FIG. 81,— PILJNG WJTH ORANES. 




Special Agents Series No. 195. 




FIG. 85.— PILING LUMBER SO AS TO LEAVE ENDS 3 OR 4 
INCHES LONG PROTRUDING FROM PILE. 




FIG. 86.— METHOD OF PILING WITH HIGH BASE AND PERFECTLY CLEAJ 

BOTTOMS. 
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yKTcase. There will always be some rail shipments to Norway and 
teimark, however, from certain interior null districts in Sweden. 

CKring to the difficult conditions in regard to shipping during the 
Rr. several mills in Norrland shipped important quantities of lum- 
konbarges inside the 3-mile limit to southwestern Sweden and stored 
|e lumbS* in the ports until the following winter, when the prices 
bt up on account of the linuted quantities available for shipment 
^ the parts of Sweden with ports open the year roimd. This 
Imping system was very expensive, as the storage chaiges on the 
mt coast were heavy and usually very small profits, if any, resulted. 
Ihk system was discontinued by most of the firms toward the end 
f the war. It must be considered as a war measure only. 

Some mills also tried to reach foreign markets via Norwegian ports, 
It the difficulties in regard to securing storage space for lumber and 
letiigh charges for transshipment prevented the Swedish exporters 
DID making much of a success of this undertaking. There may 
tve been also, in many cases, obstructions on the part of Norwegian 
[porters who did not Bke to see the Swedish lumb^ pass out of their 
iDds by being shipped direct. 

Owing to the shortage of coal and cars during the war, the Swedish 
jvernment made a ruling that lumber could oe shipped by rail only 
rough its r^:ular channels before the war and besides compensa- 
m in coal was demanded in case of such rail shipments. 

BAILWAY FREIGHT RATES. 

Before the war the cost of shipment by rail during the winter from 
uniDs on the Wenner Lake to Goteborg was approximately $2 to 
LoO per 1,000 feet board measure. In 1918, the charges were $7.60 
»$10. These charges include loading on cars, railroad freight, and 
t&nssiiipping to steamer in Goteborg. 

The cnarges i>er 1,000 feet board measure for transshipment of 
Aned and rough lumber, held for different storage periods in the 
fft of Goteborg, were as follows : 



5tcnge periods. 



15::: 



Ptoned 
lumber. 



12.17 
2.79 
3.46 



Roa^ 
kunber. 



S2.03 
2.60 
3.18 



Storage periods. 



46 days. 
60 days 
90 days 



Planed 
ttimber. 



«4.12 
5.15 
7.04 



Roagh 
lumber. 



13.86 
4.87 
6.78 



In some cases, both during and before the war, lumber was shipped 
frail to Goteborg eyen from points in central Norrland. The rates 
^OT8 the war, including storage charges in Goteborg, were about 
^ to $5.25 per 1,000 feet and in 1918 about $21.50. 
IklTfttes for shipment of planed lumber from the sawmill districts 
B JJNIIiMil, in the interior of central Norrland, to the Norwegian 
M'^lTrondhjem were $1.35 to $1.50 per 1,000 feet in 1913, and 
Hto|4.50 in 1918. For rough stock the charges were $1.55 to $1.65 
BU18 and $5.26 to $7 in 1918. 

On August 1, 1919, another heavy increase was made in railroad 
!rcight and the present rates in Sweaen represent about 250 per cent 
^"crease above wie pre-war rates. This has had a verj^ serious effect 
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on rail shipments in Sweden and has also affected the charcoal 
industry to such an extent that many mills have been forced to 
discontmue the operation of their charcoal plants. 

STEAMSHIP LINES AND TONNAGE QUESTION, 

While the Swedish west-coast shippers have enjoyed the benefits; 
of direct liners, the Norrland ports have not been in the same favor- 
able position. Only a few liners at times touched the Norrland ports 
before the war, as the steamers generally managed to obtain ful 
cargoes in southwestern Sweden and m southeastern Norway 
Beiore the war the west coast of Sweden had steamship connection 
with practically every important lumber market in the world, as k 
shown by the following list of countries served bv steamers froB 
Goteboig: France (Channel, Bay of Biscay, and Mediterraneaj 
ports) ; Belgium, the Netherlands, United Kingdom (east, south, an 
west coasts), Denmark, Norway, Germany, Spain (Bay of Bisca] 
and Mediterranean ports), Portugal, Italy, Balkan ports, and Hi 
Levant, South America (east and west coasts), British India, Dutc 
East Indies, Persian Gulf and Bed Sea ports, Canary Islands, Nori 
Africa, South Africa, East Africa, West Africa, and Australia. Son 
of these lines were Norwegian and some were of other nationalities, bl 
the Swedish shipowners greatly developed this system of reguk 
steamship lines during the last few years before the war. The wa 
interrupted this development, but during 1919 most of the old 
established lines resumea operations and several new lines were estab 
lished, while others are contemplated. The Swedish and the Noi 
wegian steamship lines closely coop^ate in r^ard to the expansid 
of Sieir activities. Some of the Swedish steam^ip lines had Uoven 
ment subsidies before the war, but during the war several of then 
voluntarily returned the amounts received from the Government. 

Sweden has not at present suitable timber for shipbuilding pis 
poses, and the art of building wooden ships is almost forgotten. ^ 
type of smaller vessels has been inaugurated lately by one mi 
in the Wenner districtjl^^^^i'^i^ access to the ocean through the cam 
in the Gota River. The boats built for this mill have a capadi 
of 600,000 to 800,000 feet board measure and are eauipped wil 
auxiliary motors. Such ships can easily cross the Nortn Sea, and 
is even planned to have them go as far as the Mediterranean countiiel 
so that the cargoes will not have to be transshipped in Swedish ocefi 
ports. It is aunost certain that this type of steamer will be fouiM 
very suitable, as they can easily reach European ports where laigc 
steamers have difficulty in entering. 

Other mills have constructed barges of a larger capacity provide 
with auxiliary oil-burning engines. 

For many years plans nave been under consideration to keep thfl 
Norrland ports open to navigation the year round by ice breakers, 
Although this plan has not yet been f uUy realized, the shipping seasc^ 
has been extended every year by means of ice breakers. 

In 1918 this movement was a^ain started and received offi< 
support. It was planned to establish a service of powerful ice bre 
ers along the Norrland coast, assisted by a series or local ice breaki . 
and it was expected to have all important ports open at least throq^' 
the greater part of the winter. If this scheme is successfully carried 
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rat in the future, it will have an important influence upon the market, 
K Sweden will then be enabled to ship Imnber the year round. 

The plan has many practical difficulties, however, and it may not 
benefit the lumber industry to such an extent as is generally believed, 
iomber can usually be loaded only from barges, and it will be very 
lifficult and in many cases almost impossible to load in this way during 
be winter. For the pulp mills, on the other hand, such a plan would 
« of the utmost importance, as the vessels may load from the dock. 

The districts around Lake Weaner in central Sweden are in an espe- 
iaUy advantageous position in r^ard to flipping. A systeih of canals 
onnects this lake and the surroimding water systems with the Catte- 
^t. and ships ui> to about 1,500 tons may pass through this canal 
pa load at the mills on the northern shore of the lake. Lake Wenner 
ps an area of about 2^400 square miles and borders on a very impor- 
Mit lumber r^on. It is planned to employ ice breakers in the canal 
pd on the lake to keep navigation open the year round. 

[ RAFTING OF SAWN LUMBER. 

[In 1918 a Swedish company, Aktiebolaget Refanut, was organized 
[Stockholm to exploit the patents of rafting sawn liunber. The 
pa of rafting sawn lumber is new^ although rafting logs has been 
kcticed for a long time on the Pacific coast of the UmtedStates, and 
I Finland and northern Sweden. Aktiebalaget Refanut conceived 
K idea of extending the rafting to sawn Imnber during the war: in 
re-war days the freight rates had been so low that there seemed to 
i a limited call for such a system. During the war freight rates 
Ivanced to such a height that the northernmost district on the 
Mf of Bothnia found it exceedingly difficult to have their stocks 
lipped, and man^r companies had more than 50 per cent of the 

taual production in their yards at the end of the shipping season. 
e time seemed opportime for an attempt to raft sawn lumber, and 
Qg the autumn of 1918 a huge raft containing approximately 
0,000 board feet of sawn lumber, consisting mainly of fifth-grade 
ck, was towed from Haparanda district in northern Sweden to 
>enhagen, a distance of about 1,000 miles. This raft was 366 
r long, 60 feet wide, and ^6 feet deep, and had a draft of 16 feet 
lichee. It was constructed very solidlv and bound with steel wire, 
e raft arrived in ^ood condition, and the first attempt to raft sawn 
nber was accomplished successfully. 

[As this matter of rafting is of vital importance to the lumber ex- 
kters in the United States, where attempts have been contem- 
lited to raft lumber across the Atlantic, it may be of interest to 
ttisider a report made by Lloyd's surveyor in Stockholm in this 
Section. An extract from tms report reads as follows: 

The bottom Btructiire of the raft consists of four tiers of longitudinal beams or girders, 
di consisting of two tiers of 8 by 6 inch pine beams, bolted, the one tier on top of 
» other, by means of 1-indi screw bolts. These girders are connected crosswise by 
MOB of 8 by 8 inch beams and l^-inch screw bolts at the crossings. 
Forward and aft this bottom structure is pointed, the angles at both ends beinR 60®. 
Oa this bottom frame the first layer, consisting of 11 by 4 inch deals, is laid lonffi- 
pinally, with the butts well shifted. The next, or second, layer is laid on top of the 
bgitudmal layer at an angle of 30° on one side. The next, or third, layer is laid on 
P of the second one at an angle of 30® with the longitudinal dirdctlon, but on the 
Ifosite side. The next, or fourth, layer again is laid longitudinally, and so on. 
Iq addition, a few layers are dispersea throughout the body of the rait at right angles 
> the longitudinal direction . 
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It is assiuned that by thlB distribution of the component tiers of the raft tlie 1 
tndinal or bending streoses in the body, caused by flie action of the waves, vreu 
deck cargo, etc., will be absorbed by the longitu^al tiers, whereas any tend 
toward " corkscrewing " in a seaway, caused by waves striking in an oblique direc 
will be counteracted oy the diagonal and athwartship tiers. 

Aktiebolaget Refanut's objeot was to test the question wliet 
practically speaking, the natural adhesion between the surface 
sawn wood was sufficient, if supplemented by a reasonable amc 
of cable bindings, to withstand the disinte^ating effect of long 
voyages, and it must be said that the result was satisfactory ru 
the conditions encountered in the Baltic. 

To quote again from Lloyd's report: 

In the southern part of the Baltic, however, a sea rose 2 to 3 meters (7 to 10 fe< 
heiffht, and then the midship portion of the raft was found to rise and drop relat 
on both ends within the limits of 2^ and 4) inches between the extreme posit 
thus showing that an actual deflection from the horizontal line of the dec^ took ] 
of 4} inches as a maximmn, a deflection which is thus practically eaual to the di 
tion of the bottom, caused by a deck load of 198 tons, as ascertained tnrough the so 
ings above recorded. 

The observations appear to corroborate the opinion'of the originator and the deei 
that the internal pressure between the component parts of the raft is suffid^i 
practically altering the friction or adhesion between these parts so much that it 
be considered equal to the cohesion in a solid log or beam, lii particular, the 
elastic properties of the main body of the raft, if the weak, pointed ends be disregai 
is really striking and appears to support this theory materially. 

Finally, Lloyd's report on the underwriting point of view state 

That rafts, of the general design shown on the appended plan, appear to possess i 
dent rigidity to resist the action of even a fairly rough sea; 

That the waves of about 10 feet in height, encountered on this first voyage wj 
lashed raft of sawn wood, termed "refanute,*' when striking against theoow 
sides, have not caused any damage whatever; 

That the working in a seaway of this raft more than 328 feet in length, and the p& 
ical deflections from the horizcmtal of the main body of the raft between the we 
shaped ends, are insignificant and probably less than those that may be observe 
the null of a caigo steamer of the same len^pth, loaded with heavv caigo: 

That the permanent set of the deck line is practically nil; ana 

That the network of steel wires has been found to be judiciously dispersed ovei 
surface of the raft and has actually prevented any part of the surmce wood from i 
ing adrift or even loosening the firm adherence to the adjacent parts of the ' ' ref anu 
wmch appears to be the * 'springing point' ' and the underlying principle of this 
kind of transportation of sawn wood. 

I^vided tnat Aktiebolaget Ref anut can satisfy \mderwTiterB that the same coi 
entious attention to details of stowing and binding together be given to future const 
tions, as has been bestowed on the ^'Refanut I, ' I consider the risk on insunmc 
this kind of craft — apart from the fact that about five-eighths of the ''cargo' ' is or i 
be soaked with water from the outset— littie if at all greater than that on tiie li 
deck caigoes of sawn wood, usually carried across the Korth 8ea. 

But I beg to emphasize that I do not recommend promiscuous insurance of this li 
of cndty irrespective of its origin and construction. I understand that AktieboL 
Refanut is patenting the main features of the new construction and have regisU 
the name "Kef anut' ' in different countries. Their future rafts, or "refanutes, " ' 
fdl bear this name with consecutive numbers, so that even their name will becon 
kind of guaranty of a certain type of raft and class of work in its construction. 

While a raft of logs once broken is hopelessly dispersed, sa 
lumber has often shown an astonishing cohesion, and it is belies 
that in case of accident, the greater percentage of such rafts could 
salvaged. Naturally me lumber will suffer somewhat from £ 
water, but recent improvements made on the Refanut will overcoi 
these difficulties to a great extent. It is claimed that the freight 
this raft from northern Sweden to Copenhagen was only one-nfth 
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b^eight rates for the same quantity of himber carried in the r^ular 

ij in the springof 1919 a raft of sawn Imnber, constructed on 
similar to the jRefanut, was transported from Trondhjem in 
Jem Norway to the east coast of the United Kingdom. Although 
iK<»th.Sea, which is very shallow, is one of me most difficmt 
nngs to mskke, this rafting turned out successfully. 
I appears that Aktiebolaget Refanut Co. intends to make further 
riments to perfect this system and that this question has already 
taken up with American interests by the Swedish company. 
iRsnire 108 shews the construction of the &st Refanut, whicn was 
to Denmark. 

OCEAN FREIGHT RATES. 

ilthough the pre-w^ar freight rates will probably never obtain 
in, it may be of interest to see how the low rates then prevailing 
bled the Swedish exporters to reach such far-away countries as 
lUa and South Afnca. 

I freight rates before the war were fairly stable. Many ports in 
len enjoyed the privilege of having direct liners to the principal 
ign markets 7 and a large percentage of the lumber shipped from 
B vest coast was sent on the regular liners. The freight from the 
coast district to the east-coast ports of the United Kingdom ait 
J was as low as SI. 25 to $1.50 per 1,000 feet board measure, but 
irates from the Baltic and Gulf of Bothnia ports were somewhat 
r. On an average the freights per 1,000 feet board measure 
the Hemosand ofistrict to various destinations were about as 
before the war: 



KiiKdom east-coast 

12. 50-13. 30 

1.75-2.25 

berlands and Belgium... 2. 75- 3. 00 

> (Channel ports) 2. 80- 3. 25 

I Spain ;. 4.00-5.00 

Ktenmnean ports (Spain 

I France) 7.00-8.50 

r Mediterranean porta. . 7. 50- 8. 50 



Northern Africa $7.5O-|9.00 

Oanary Islands 0.14 

Algoa Bay and Cape Town. . IL 00 

East London and Durban. . . 12. 25 

DelagoaBay 12.50 

Freemantle 10. 50 

Adelaide la 25 

Melbourne and Sydney 9. 85 



5 freights from the Swedish west coast to South Africa and Aus- 

i were $1.25 less. The rate from the Hemosand district to Mel- 

oe aad Sydney by sailing vessel was $7,35 i)er 1,000 feet. 

[la many cases very low rates could be obtained on lumber from 

I west coast, especially when steamers desired parcel lots to com- 

a cargo. Tne record rate is said to have been obtained a few 

} before the "WBT broke out, when a steamer was chartered to 

at five different mills in the Hemosand district for the United 

lorn east-coast ports at about $2.08 per 1,000 feet. * 

Ee diflference in freight between the various ports in Norrland and 

) southeastern coast of Sweden was not very laige before the war. 

tween the ports in the upper-gulf and in tne il^mosand district, 

5 difference m freight would be about $0.61 to $1.23 per 1,000 feet. 

difference between the Hemosand district and the lower-gulf 

_-rict did not vary very much — at times about $0.61 per 1,000 feet 

A large percentage of the lumber exported, particularly to the 

" literranean countries and the British colonies, was stripped in 

vessels. Most of the lumber to South America was snipped 
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from Gotebore on the west coast by the regular liners between 

Eort and South America. The freight rates from Goteborg or St 
ohn to the various ports in South America in 1913 were abou 
follows, per 1,000 feet board measure: Pemambuco, $14; Ric 
Janeiro, $11; Santos, $12; Bahia Blanca, $18.50; Montevideo, $( 
Buenos Aires, $9.50. 

Deck cargoes were sometimes shipped at two-thirds of the r^ 
rates to the Mediterranean countries and a few others, but in i 
cases deck cargoes paid full freight. Short lumber (6, 7, and 8 l 
constituting 3 to 5 per cent of me cargo was sometimes freighte 
two-thirds of the regular rate on sailii^ vessels, but on steamers 
freight was always paid. ^ 

During the war the freight rates increased many times and < 
$50 to $60 per 1,000 feet bSard measiure was oaid for lumber car, 
from Goteborg to the east coast of the Unitea Kingdom. Howe 
these freight rates are of no interest at the present time, as \ 
were abnormal. It is difficult to pronoimce anything definite u 
the freight rate for the future, as this question is very unsetl 
Recently the Swedish shipowners entered into an agreement y 
the United Kingdom with regard to toimage and the following r 
per 1,000 board feet applied for lumber shipped from Sweden to 1 
coimtry (October, 1919) : Hemosand to east coast ports of the Un 
Kingdom, $21.80; Hemosand to west coast ports ot the United K 
dom, $23.05; Swedish west coast ports to east coast ports of 
United Kingdom, $12.90. For other European coimtries the frej 
rates vary from one day to another. From the Swedish west c^ 
porte to northern France, about $19 to $20 per 1,000 feet, \k 
measure, is generally paid, and to the same markets irom Hemos 
about $30. To the^Netherlands and Belgium the rates are some^ 
lower; for the Netherlands the rate is about $25 from Hemosand 

It is estimated that the higher the freight rates the better oppoi 
nity the Swedes have for controlling European markets, without o 
petition from coimtries outside of Europe ; and by the time f rei 
rates have come down to reasonable figures, the Swedish lum 
exporters will have the advantage of several new steamship linef 

BCARINE INSURANCE. 

The insurance rates differed considerably before the war dui 
the various seasons of the year. On an average, the premium p 
was about ^ of 1 per cent to 1^ per cent during normal times, i 
sailing vessels the chaises were heavier. During the war 10 per c 
premium for marine insurance was not an unusual charoe and e^ 
as high as 30 per cent was paid in March, 1917, from Goteborg 
United Kingdom east coast ports. Since the armistice, the rates 
insurance have come down to about the pre-war level. 
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^ti^e following table gives the normal marine-insurance rates at 

^^i^ seasons, afrectij:ig lumber cargotis from the east coast of Swe- 
fto the principal markets; 



Dotns of 9ttlt»iiiC9]t« 




To ITiSt 

Kingtlnm. 



Per cent. 



\ 



Ta west 

f^fKWt of 

United 

Kingdom, 



Bay of 

Biscay 
ports. For- 

tiieal and 
scntth froast 

of Spain 

CTlbraltaf. 



Percent. 
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rates froxn tlie east coast of Sweden to the channel ports of 

s and England were usually the same as for the east coast of 

jjniled Kinf^dom - 

le rales to South Africa were generally about 10 per cent higher, 

the rates to South America and Australia about 16 per cent 

Bf than tlie rates to the Mediterranean countries. 

SHIPPING REGIONS. 

Jlyer since the lumber export trade of Sweden started on a big 
^fe some 60 years ago, the importers have differentiated between 
lumber products shipped from the various Swedish districts, 
wood in the northeni re^ons shows very pronoimced qualities, 
as Bolid texture, while in the southern districts of Sweden the 
^J is often more coarse-grained and pulpy. At present most of 
( rir^in forests are cut out and the mills are more dependent ujwn 
linine: their loe supply from other sources. The oifferentiation 
made is to a large extent, in regard to the product of different 
ppers; it m not based exclusively on shipping districts. The larger 
[>rters and agents, who generally are well posted on local condi- 
\ in Sweden , know the character of the shipments from most of the 
.Jin en t exporters, and the prices paid for lumber may vary con- 
rably for the products of different exporters in the same districts. 
.y sliippers have obtained a good reputation among importers and 
Biimers and by branding their proaucts may be able to obtain a 
T price than their competitors although they may use the 
raw material and the same manufacturing methods. 
.j^ best proof of this situation is that Swedish lumber exporters 
ts^^eral ox the largest districts in Norrland take an important per- 
titage of their log supply from northern Finland and, using the 
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same raw material as their Finnish competitors, obtain for their pnx 
uct several dollars more per 1,000 board feet. Logs are often \A 
from other districts in Sweden than from the section of the corml 
where the mills have their forests. Sawn lumber also is barged fra 
one sawmill district to another. For instance, lumber from Hern 
sand, which was sold at about 61 cents per 1,000 feet less than lumb 
from Sundsvall, farther south, was often barged to that port at 
cost of about 13 cents per 1,000 feet, the Sundsvall exporters thef^ 
making a profit of 48 cents per 1,000 feet. 

It is evident that one can no longer make any accurate differei 
tiation between the lumber products of the Swedish shipping di 
tricts; but the differentiation must be made in regard to tne dio 
ucts of each individual exporter. If the mills have been able ' 
maintain their ^ood stanaing among the importers for shippii 
quality lumber, m spite of the fact that they are taking logs mi 
other districts, they have done so through careful grading m 
efficient manufacturing and selling. 

The following table shows the exports from different districts 
Sweden in 1913 of pine and spruce planks, battens, and bean 
rough and planed (not including box shooks, staves, etc.): 



Shipping districts. ,2«g 



' Mfed. 

HapAranda, Loka. Pltea, and Skelleftea 200, 313 

U mea and O rnskoldsvik I 122, 171 

Hemosand 209,678 

Sundsvall | 2S6,M3 

Hudiksvall.Soderbamn, and Oevl© 385,080 

StockhQlm-Malnio (including Gotland Inland) ' 101,205 

West-coast district 113.125 

Districts bordering on Norway 41^010 

other districts 24,43» 



Total 1,869,073 



Planed 
lumber. 



Uf€€L 

1,461 
40,134 

9,085 
81,004 
60,757 
83,802 
38,101 
20,576 

5,324 



290,243 



Tot* 



'it 

sr, 

i 



1,M9, 



UPPER-GULF BEOION. 

The upper^gulf district extends south from the Finnish border ' 
a few nmes north of the Angermann River and comprises the f olloi 
ing districts: Haparanda, Lulea, Pitea, Skelleftea. Umea; ai 
Omskoldsvik. In the northern part of this region tnere were fa 
merly several mills of medium size, but during the war a consolid 
tion process took place, and one company now practically monop 
lizes the whole export trade in this part of the upper gulf. In t] 
southern part of the upper-gulf district there are several very impd 
tant mills, some are operated in connection with planing mills aa 
pidp factories. 

The pine from the upper jgulf, particularly in the north, is of 
reddish color and contains a larger percentage of heart than is f oua 
in the other districts of Sweden. The lumber is very knotty, ho^ 
ever, and logs cut from overmature stands often contain ma 
defects, so that it has been necessary in several instances to ere; 
an extra grade of cull lumber, usually termed ** seventh grade. 
The pine from these regions is in great favor with the British, '^ 
tian, and other importers. 
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Ihe spruce is not considered so satisfactory' as the pine in the 
irtlienmiost districts, but in the southern part of the upper gulf 
Kellent spruce is found. 

.Hie lumber from the upper gulf may be classified as good con- 

roction lumber, although it is commonly considered not to have 

I same breaking strength as lumber taken from districts farther 

ith, owing to tne shorter fiber of the wood. This, however, is 

ire theory than a scientifically proven fact and may be vigorously 

iposed by the lumber exporters in the upper gulf. 

jThe lumber in the northernmost part is not suitable for plamng 

fcrposes on account of its many knots. It is therefore sold only m 

fe uDSorted grade and two or three grades for cull stock. 

!' The normal production in the upper gulf may be considered to be 
out 80 per cent pine and 20 per cent spruce, about 75 per cent 
which would be graded as unsorted, 20 per cent fifth, and 5 per 
r cent sixth and seventh grade. 

In the southern districts of the upper gulf the result of the grading 
id show a distinct improvement. More spruce lumber also is 
luced in these districts, and it is of excellent quality. 
le lumber from the upper-^ulf region is handicapped in regard to 
iping facilities. The ireight rates are usually higher than from 
)r districts, and no direct steamship lines touch the {yorts, because 
region consists almost exclusively of sawmill districts and it is 
Lcult for shipowners to obtain cargoes for these ports. Particu- 
ly during the war, many mills f oimd themselves with large quan- 
ies of lumber that they were unable to ship on account of the 
orbitant freight rates. Moreover, the shipping season is short, as 
5 j)ort8 are closed by ice in the autumn ana the ice breaks up very 
e in the spring. For these reasons the prices are lower than for 
)6t of the other districts in Sweden, although the lumber itself is 
Dsidered to be more satisfactory than that from many other 
rtricte. 

^Navigation opens in the northernmost parts of this region at the 
d of May and closes early in November; in the southernmost dis- 
cts navigation is open at the beginning of May and closes in the 
[iiming or middle of December. 

HERKOSAND REGION. 

Hemosand re^on, one of the most important in Sweden, comprises 

e land bordering the Angermann River and a narrow strip north 

d south of the river along the Gulf of Bothnia. Many mills are 

imd on both sides of the river, which is navigable for about 70 

les, allowing steamers of any size to go up to the mills at this 

tance. The mills are usually smaller than in the other districts 

Norrland. There is also a large pulp industry, affording good 

-keting conditions for the mill refuse. A number of planing mills 

operated in connection with the sawmills. 

1 The lumber from the Hemosand region seems to be rather uniform 

iregard to manufacture and grading, in spite of the fact that this 

pitory has a large number oi mills. The sawmills frequently co- 

berate in r^ard to the jading and sawing, etc., and shipments 

pom the Hemosand distnct are considered m the general lumber 

2002**— 21 ^18 
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trade as typical Swedish standard products. When export prices 
Quoted, the Hemosand district is frequently made the basis, ai 
tne prices for the other districts are calculated by adding or subtrad 
ing^the customary difference. 

Pormerly this region was almost exclusively a spruce-exportai 
district. ^ The spruce lumber is of excellent quality and the woi 
is of an intense white color. The knots are small and firm and d 
wood is very dense. Lately, however, pine has been exported in 
laiger proportion than before, and the quality is good, although d 
pine from this section is not so well known as the spruce. The pn 
portion of pine and spruce is about 55 per cent of spruce and 45 p 
cent of pine. In this district certain dimensions, 08i>ecially of spnii 
are classified into six grades, but the remainder is sorted into ui 
sorted, fifth, and sixth grades. ] 

The 3 by 9 inch spruce planks from Hemosand are much in demai 
in the French market, and this dimension is graded into six c|ualitit 
The grading of some of the representative Hemosand-distnct mi 
for 3 by 9 inch spruce planks shows the following result: Fh 
quality, 6 per cent; second quality, 10 per cent; third Quality, 50 j 
cent; fourtn quality, 35 per cent; The percentage of mth and sij 
grades may vary a great deal. 

For the mills under discussion, the percentage of fifth and six 
grades combined amounted to 8 per cent of the total production 
all grades. The result of the graoing of the other dimensions of pa 
and spruce was 80 per cent xmsorted, 9 per cent fifth, and 1 1 per C6 
sixth grade. The percentage of cull lumber is dependent large 
upon me age of the timber stands. 

One year a tract of overmature stands in a forest may Be cut an 
the percentage of cull limiber consequently would be very h 
The following year second-growth stands may be logged, and 
percentage oi cull in such a case may be very small.^ The virgin f oi 
m this district are nearly all cut out now; only in the most rem< 
moimtain districts are there limited areas left. j 

It is commcmly considered that the jading of the Hemoeand da 
trict is somewhat less strict than that oi the mstricts farther south 1 
Norrland. Particularly is this true in regard to the amoimt of waa 
However, the difference in grading is not very considerable betww 
the Hemosand and the lower-gulf region and it can not be demoi 
strated satisfactorily in writing. 

Navigation opens about the middle of April and closes at the ea 
of December or the beginning of January. 

LOWER-OULF BEGION. 

The lower-gulf region extends south from about 15 miles north o 
Sundsvall to about 60° latitude and constitutes by far the most imi 
portant lumber export region in Sweden. It comprises the follow- 
mgshipping districts: Simdsvall, Hudiksvall, Sodernamn, and Gevle, 

The largest sawmills in Sweden are located in this region, which 
also has an important planing-mill industnr. Some miUs located id 
the interior sections maintam yards at tne ports. This region b 
also an imi>ortant producer of pulp and paper and some i '"' 
operate their own railroads for transporting tne lumber from 
interior. 
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The quality of the output of the different standard mills in the 
fewer-gulf r^on is consiaered uniform, although the southernmost 
districts generally have a larger percentage of clear lumber. Sunds- 
vall and Hudiksvall, the two northernmost shipping districts in the 
lower-gulf region, are especially noted for their excellent spruce, 
while the quality of the pine of the southern shipping distncts is 
better than that of the spruce in the same districts. 

In the Sundsvall district only certain dimensions of pine and spruce 
are graded into six qualities; the remainder is graded as unsorted, 
(ffth, and sixth. Hudiksvall and the districts south separate practi- 
|Cally all dimensions of pine and some dimensions of spruce into six 
[grades. 

i Sundsvall is particularly noted for the long average length of its 
iproduction, ana lumber from this district is especially in demand by 
ithe British colonial markets, such as South Africa and Australia, 
lie other districts have specialized in high-grade stock for joinery 
ad the better class of construction material. 
The following figures show the percentages of pine and spruce in the 
Terent grades for the SxmdsvaJl shipping district: Unsorted, 88 per 
at; fifth grade, 7 per cent ; sixth grade, 5 per cent. For pine planks 
he grading is about as follows: Krst grade, 3 per cent; second grade, 
■per cent; third grade, 40 per cent; fourtn grade, 35 per cent; fifth 
^md sixth grades, 15 per cent. The percentages of spruce planks in 
^e different grades is as follows: First grade, 2 per cent; second 
gade, 16 per cent • third grade, 42 per cent; fourth grade, 14 per cent* 
pth and sixth grades, 26 per cent. The percentages for the fifth and 
mth grades vary a good deal and can not be considered as average, 
f Spruce lumber from shipping points south of Sundsvall is graded 
p)out as follows: Unsorted, 85 per cent; fifth and sixth grades, 15 
(per cent. Some dimensions of spruce may be separated into six 
i^erent grades in the same way as pine, but the grades commonly 
jpsed for spruce lumber are unsorted, fifth, and sixth. 

The table f oDowing shows the average percentage of different lands 
rf pine lumber in each of the first four grades in some of the largest 
Hills of southern Norrland, For grades V and VI no average figure 
*n be given, but in most cases the proportion of V and VI seems to 
>e about 15 to 20 per cent of the total production. The percentages 
^ the table are calculated on the basis of the total quantity in me 
first four grades. 



Kinds of lumber. 



I grade. II grade. 



ni grade. 



IV grade. 



Pknks 

LBjttmi::::::: 



Per cent. ; Per cent. 
2 15 

4 I 18 

7 14 

6 13 



Per cent. 
42 
38 
32 
36 



PereejU. 
41 
40 
47 
45 



Scantlings are usually divided only into unsorted, fifth, and sixth 
grades. 

The logs in the southern part of the lower-gulf region give a larger 
percentage of the upper grades than those found in many other parts 
o' Sweden. Although the lumber exporters in other parts of Sweden, 
J^ho are able to ship the year round, may obtain better prices during 
'he winter months than are obtained for lumber from the lower gulf. 
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this is no indication of better quality but is due to the ability to fiu^ 
nish lumber when the lower-gulf shipping ports are clos^ by ice. 

Navigation opens about the middle of April and closes at tiie end 
of December or the beginning of January. 

STOCESOLM-MALMO REGION. 

The Stockholm-Malmo region comprises aU the shipping dis- 
tricts south of 60^ north latitude and takes in the southeastern coast 
and the southern coast up to and including the city of Mahno. J 
lai^e number of small mills are scattered in this territory and,outr 
side of a few larger mills, there are no standard operations. Whilf 
excellent timber is found in the northern parts of this region, nortl 
and south of Stockholm, the other parts of southeastern and southern 
Sweden are not known for good Quality. With the exception men- 
tioned, the lumber shipped from tnis district probably represents iU 
poorest quality in Sweden. 

The inanufacturing of the lumber also is usually defective; aiu 
these shipments can not be considered as representative of SwedisI 
lumber for export. The lumber is often carelessly cut, usually ol 
circular saws, which gives it a roiigh siuf ace. 

Owing to the poor floating faculties in this region, the Ic^ havi 
not generally been in contact with water, and the wood is of t«n vei 
harden tins account, particularly timber originating in the highlanu. 
of Smaland. Blue lumber constitutes a large percentage of thes« 
shipments, owing to defective methods of seasoning, and in many 
ports lumber is shipped that has not been edged. 

The lumber is usually graded into unsorted, fifth, and sixth grades, 
but, as the lumber export business is mainly in the hands of export 
merchants, there are no estabUshed grading rules. A lai^e part of 
the output is sold locally or to the box factories and planing mill^ 
especially on the west coast of Sweden. Most of the lumber wiipped 
from southeastern Sweden is about 14 feet to 16 feet in length, rine 
lumber is the predominating factor in the export trade. 

On the Island of Gotland similar conditions prevail. The quality 
of the lumber shipped is rather good and it is of solid texture, althougii 
very knotty. Tne wood is very hard, owing to the fact that it his 
not been floated. For a long time Brazil was a favorable market, 
but now the bulk of the lumber shipped from this island goes to 
Germany. 

Althoug^h the shipments from the Stockholm-Malmo region usuallj 
are defective, some mills produce very satisfactory lunoLDer. i^p^ 
cially in the Norrkoping district, several first-class mills may be found 
and larger dimensions may often be obtained here than from other 
parts of Sweden, some of the logs being cut on State forest land. 

The prices obtained for lumber from southeastern Sweden under 
normal conditions, during the season when all shipping districts in 
Sweden are open to navigation, are considerably below the prices 
obtained in other districts. Exceptions must be made for standard 
shipments from this district. 

During late years navigation has usually been open the year round, 
although some ports, may be closed for a few weeks. 
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F»G. 87— ANOTHER METHOD OF PiLiNQ. 
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FIG. 88.— PILING OF STAVES. 
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WEST-COAST REGION. 

The west-coast region extends from Malmo up to the NorwjBgian 
boundary on the west coast. In this region Groteborg is practically 
the only port of any importance. From the smaller ports is shipped 
himber m>in the interior districts of southern Sweden, similar in 
jciiaracter to that from the east coast, while Goteborg shipments 
! represent maiiUy the lumber products of the districts of Vermland, 
with some from Dalecarlia. Some of this lumber is shipped direct 
from mills on Lake Wenner through the canal. Goteborg shipments 
are considered among the best in Sweden and the export lumber 
business is in the hands of old, well*estabUshed firms. 

The character of the lumber shipped via Goteborg is similar to that 
shipped from the south Norrland ports. The great advantage of this 
port is that it is open the year round, and the prices obtained, espe- 
cially during the winter months, are considerably higher than those 
obtained from the Norrland ports during the summer months. 
I For a good production in Vermland, the proportion of the first four 
|rades of pine and spruce would be about as follows: First grade, 
■percent; second grade, 20 per cent; thirdgrade, 55percent; fourth 
[grade, 20 per cent. Of the fifth and sixth grades, the quantity is 
about 10 to 15 per cent of the total production. 

Goteborg is in an especially advantageous position in regard to 
shipping because many direct hners run from this port to the principal 
European countries and also to the principal markets outside of 
Europe. This is also the best port on the west coast. 

This district is one of the main centers for exports of joinery, 
planed stock, and box shocks. 

DETAILED CONSIDERATION OF PRINCIPAL MARKETS.' 

UNITED KINGDOM. 

The United Kingdom is the most important of all markets for 
Swedish lumber. Almost any dimension of pine and spruce, both 
rough and dressed, finds a market there. Pine is generally preferred 
in England and Ireland, while more spruce is shipped to Scotland. 

The British market is very conservative and often specifies wide 
stock of lumber when narrower dimensions would serve tne same pur- 
pose. Shipments from the northern Provinces of Norrland are 
weciallv in favor in the United Kingdom on account of the reddish 
color. British shipyards and other plants sometimes call for heart 
specifications, but the demand can not be satisfied from Sweden in 
spite of the high prices offered. 

"Torrac" of pine and spruce, or lumber sawn from dead trees with 
only the heartwood left, the sapwood having decayed, is shipped in 
considerable quantities and used extensivefy for construction pur- 
ples, especially when the lumber is to come mto contact with water. 
This torrac lumber, however, is to be considered low-grade material. 

It is almost impossible to give a detailed statement in regard to 
the different dimensions required by this market, as neanv any 
dimension can be sold in the United Kingdom. The following 

■Varloos tables in the appendix show the qoantlties of lumber shipped to each country. The deecrip* 
luQof the requirements of the principal marlcets in tliis section is based on pre-war conditions. 
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dimensions, liowevcr, are usually called for, in both pine and spruce: 
3 by II, 9, 7, 6, ^, and 4 inches; 2i by 7 and 6 inches; and 2 bv 7, 6. 
5, ^y 4, and 3 inches. Pine and spruce boards in various widths ana 
in thicknesses of 1^, 1}, and 1 inch are also in demand. Scotland 
demands principallv spruce lumber, usually in the following dimen- 
sions: 3 by 9, 8, and 7 mches; 2J by 8, 6J, and 6 inches; and 2 by 7, 6, 
5 J, 5, 4 J, and 4 inches. Ireland often specifies wide boards, up to 
11 inches. 

The United Kingdom may be termed a market for planks. Battens 
and boards are tcucen in comparatively small <iuantities. It is the 
principal market for Swedish planed stock, taking about 50 per cent 
of the total Swedish output for export of this kind of lumber. The 
planed boards are taken in almost any sizes. This market also re* 
quires 7-inch weatherboards, which are not exported elsewhere except 
to Australia. To the United Kingdom is shipped more than 50 per 
cent of Sweden's output for export of staves, dox shooks, and split 
wood. It also is one of the most important markets for logs and 
timber and takes practically the entire quantities exported from 
Sweden of pit props and ties. 

The following are typical specifications for the London and thi 
Scottish markets: 



LONDON. 

Pine, unsorted: ifteet. 

4 by 8 inches 10 

4 by 7 inches 10 

3 by 9 inches 99 

3 by 8 inches 50 

3 by 7 inches 30 

3 by 5 inches 10 

2 i by 8 inches 10 

2 J by 7 inches 198 

2* by 5 inches 10 

2 by 11 inches 2 

2 by 9 inches 20 

2 by 8 inches 20 

2 by 6 inches 40 

2 by 5 inches 50 

2 by 4i inches 228 

2 by 4 inches 139 

1 by 7 inches 99 

J by 5^inches 20 

by 5 inches 50 

Total 1,095 



ftCOTLAND. 

Pine, unsorted: Mfc* 

3by llinchee 25 

3 by 9 inches 4ft 

3 by 7 inches 2( 

2* by 7 inches 5« 

2Jby6iinches 30 

2iby6inches 20 

2 by 6 inches 30 

2by4inche8 30 

Spruce, unsorted: 

3 by 9 inches ^ 

3 by 7 inches 30 

2iby7inches 149 

2iby6iinches IW 

2 by 7 inches 20 

2Jby6inche8 198 

2 by 6 inches Ibi 

2 by 4 inches 50 

Total 1,079 



FRANCE. 



Next to the British the French market is normally the most im- 
portant for Swedish lumber and it was iacreasing in importance 
during the years before the war. Both pine and spruce are taken, 
and spruce from the Hernosand and Sundsvall districts is much in 
demaad. 

France takes important quantities of planks and battens and nar- 
row boards, but only limited quantities of wide boards. The lumber 
is usually trimmed to metric feet. During the last 25 years the 
heavy duty imposed upon planed lumber import<id into France has 
I)revented the Swedish exportation of such stock to this market. 
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Ike lumber taken from Sweden represents a better quality than that 
anported from Finland. Swedish lumber is used in France mainly 
Jar joinery and better-grade construction. The competition from 
Simian ports, particularly from Archangel, was very keen before 
Ae war, but Swedish shippers had a considerable advantage in 
l^rer freight rates. 
Some of the principal dimensions taken in northern France and in 
imthem France are as follows: 



Northern France. 


Southern France. 


Spruce: 3 by inches. 

^ by 7 inches. 
2} by M inches. 
2} bT 6 inches. 
Pine and spruce: 
U by 4 inches, 
ll by 4} indies. 
iV^i inches. 
1 by 4 inches. 


Pine a: 

3by8inche8. 
3 by 7 inches. 
2 by 8 inches. 
1 by 41 inches. 
1 by41nches. 
1 by 4* inches, 
li by 41nches. 



, o There is also a small amount of spruce in the same dimensions. 

Three by nine inch spruce planks are in great demand in France 
lid are graded in a special way. Both pine and spruce boards are 
iken unsorted. The French market also takes some staves, box 
looks, and smaU timber. 
A typical specification for France is as follows: 



Mfect. 
30 
99 

198 
99 

594 



hruce: 

First grade — 3 by 9 inches 

Second grade — 3 by 9 inches. . 

Third glide — 3 by 9 inches 

Fourth grade — 3 by 9 inches. . 
Filth glide— 2i by 7 inches. . . 

TJnsorted — 

f 2iby7incheB 594 

H by 4 J inches 40 

li by 4 inches 10 

1 J by 9 inches 50 

1 oy 9 inches 50 



Pine — Continued. 

Unsorted— M feet. 

I}by4iinches 30 

I by 5 inches 99 

1 by4JHnches 238 

1 by 4mches 198 

3 by 9 inches 198 

2i by 7 inches 198 

Fifth grade— 

2i by 7 inches 594 

3,319 



X GERMANY. 

Germany is close to several of the most important producing 
Duntries m Europe, and this fact, together with its own extensive 
Jrest resources, makes it possible for German Imnber dealers to make 

good selection of lumber from the most suitable sources. 

In the German market Swedish lumber, therefore, meets keen 

Kmpetition with native German, Finnish, Russian, and Austrian 
mber. The market for Swedish lumber is thus somewhat hmited 
Bd is not nearly so important as the French and British markets. 
le Danish market, though it serves a population of only about 
,000,000, is nearly as important for Swedish lumber as the German 
toket. The demand for Swedish lumber in Germany is not so 
ftable as in the United Kingdom and France. 
Germany takes principaUy spruce lumber, mainly battens and 
*^*nt)w boards, together with very small quantities of planks. The 
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Khiiie district is one of the best markets for Swedish spruce, bui 
Rhine importers do not generally buy the spruce north of the dis 
of Sundsvall. The lumber is usually iinported via Dutch ports 
taken on barges up the Rhine. As tne Netherlands fi^e in Swc 
statistics as the importer of this stock, it is not possible to find 
the exact (quantities shinped in this way to Germany. The dii 
sions most m demand (cmefly spruce lumber) are 2) by 7, 6, 5}, 
5 (inches and 2 by 7, 6, 5 J, and 6 inches. 

The Bremen market calls for large quantities of 2 J by 6 inch spi 
part of which is shipped to Saxony. This particular dimensiG 
consumed mainly by the German planing-mill industry in resai 
the battens into boards, whereby a saving in raw material ma^ 
effected. Spruce boards are taken chiefly in the following dii 
sions: 1 by 5, li by 5, 1{ by SJ, li by 6, and !{ by 7 inches, and ] 
boards in sizes from 4 to 9 inches wide. 

This j)ine stock is taken chiefly from the lower-gulf district 
usually in the upper trades. Unsorted boards and narrow boi 
are generally bought fiom the other shipping districts in Norrli 
Important quantities of lumber are also taken from southern Swe< 
In certain markets in northern Germany, fifth-quality board^ 
various widths are taken. A specialty in tne German market is 
so-called '*schaalbretter," which are waney sap boards tised 
packing material and boxes. The thicknesses are usually five-eigh 
and tm*ee-quarters of an inch and the widths 3 to 7 inches. ' 
schaalbretter usually contain 20 to 30 per cent of short lengths, ( 
8 feet, and the only requirement in regard to wane is that the i 
must touch all four sides of the piece. 

The German importers frequently specify odd dimensions, such 
seven-eighths, nine-eighths, 2f inch thicknesses, where they forme 
ordered 1 to li inches. 3 inches^ etc. Undouotedly in many ca 
these dimensions are sold as holdmg a larger measure than they ac 
ally do. The Swedes do not look with satisfaction upon having tb 
lumber sold in this way, and some mills even refuse to brand si 
stock. In most of these cases the Germans may use the odd dim( 
sions for plani^g purposes^ and by using modem planers, often 
Norwegian or Swedish construction, they may be able to dress th( 
rough dimensions down to the required sizes, where formerly greai 
thicknesses would be required. Such odd dimensions, however, alwa 
command extra prices. 

Planed lumber does not find a good market in Germany, partly 
accoimt of the tariff and partly because the German planing-ni 
industry is highly developed. 

Germany imports some Swedish staves and box shocks, and co 
siderable quantities of small timber and telegraph and telepho: 
poles. 

DENMARK. 

Denmark affords an important market for Swedish lumber. Tl 
Danish market does not require such long lengths of lumber as, f< 
instance. British colonial markets. The Danish market is suppli^ 
mainly by the mills in southern Sweden, where short stock pr« 
dominates. The principal requirement in Denmark is to receive ti 
lumber in a bright condition, and the Swedish shippers are partici 
larly careful not to ship blue lumber to this market, as heavy clainc 
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trould be certain to ensue. Pine lumber is generally preferred: of 
die total quantities of lumber exported to Denmark from Sweden, 
less than one-third is spruce lumber. Denmark is decidedly a mar- 
ket for boards, which constitute about 90 per cent of the lumber 

■ imported from Sweden. 

The principal dimensions taken by the Danish market, are as fol- 
lows: 7 by IJ, li, 1, and i inch; 6 by IJ, IJ, 1, and f incn; and 5 by 
IJ, li, 1, and f inch; H by 5 inches and li by 6 inches are in par- 
ticular demand, and it is sometimes difficult in Sweden to supply the 
demand for this stock. The boards are often taken of the upper 
Ipides, and the prices paid for this stock are very satisfactory. Lam- 
hted quantities of pine planks and battens, particularly 2^ by 5 inches, 
'2{ by 5 inches, and 2 oy 5 inches, are called for. 
* Of cull and low-grade limiber tne following dimensions are usually 
^Bhipped: 1 by 5 J, 5, 4*, and 4 inches; f by 5i, 5, 4^, and 4 inches- 
hna i by 5^, 5, 4^, and 4 inches. Schaalbretter are also in demana 
m this market. 

iNext to the United Kingdom, Denmark is the largest market for 
Ivredish planed lumber, which is usually shipped in the unsorted 
nde. The following sizes are the most m demand: H by 5, 6, and 

■ inches and 1 by 5^ 6, and 7 inches. Pine and spruce are taken in 
Ibout equal quantities. 

'Denmark also imports considerable quantities of split wood and 
Itaves, timber, props, and ties, and lai^e quantities of small timber 
^d telegraph and telephone poles. 

^ The following specincation is an example of a Danish shipment 
calling for a large number of items and very small quantities of each: 

I Mfeet. 

J\ by 12 inch first and second grade pine 2 

z by U inch first and second grade pine 2 

i by 10 inch first and second grade pine 2 

ft by 9 inch first and second grade pine 2 

I by 12 inch first and second grade pine 2 

iby 11 inch first and second grade pine 2 

(by 10 inch first and second grade pine ,4 f 

Iby 8 inch second grade pine 10 

t b V 7 in ch second grade pine 20 

i by 8 inch secondgrade pine 10 

I by 7 inch second grade pine 10 

} by 12 inch first and second grade pine 2 

\ by 11 inch first and second grade pine 2 

J by 10 inch first and second grade pine 2 

ij by 9 inch first and second grade pine 4 

pi by 8 inch third grade pine 10 

il bv 9 inch third grade pine 10 

W by 7 inch first grade pine 10 

lU by 7 inch second graae pine 10 

H by 6 inch first grade pine 10 

U by 6 inch second grade pine 10 

1 by 7 inch first grade pine 10 

1 by 7 inch second graae pine 10 

I bv 6 inch third grade pine 30 

I U by 8 inch unsorted grade 20 

206 
NETHERLANDS. 

' Par hundreds of years the Netherlands has been one of the prin- 
cipal markets for Swedish lumber. Spruce is most in demand, partly 
for consumption in the country itself and partly for reexport to Qer- 
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many. Shipments of spruce lumber constitute about SO to 85 Der 
cent of the entire quantity exported to this market, and lumber oi all 
thicknesses up to 3 inches, and in widths from 5 inches up to and 
including 11 inches, is in demand. This market takes mainly battens 
and boards. 

Of the various dimensions of battens and boards of pine and spruce, 
the following are most in demand: 3 by 5, 6, 6i, 7, and 8 inches; 2f i 
by 5, 6, 6i, 7^ and 8 inches; 2 by 5, 6, 6^, 7, and 8 inches; IJ by 6, ^ 
6i, 7, and 8 mches; 1{ by 6, 6, 6^, 7, and 8 inches; 1 by 5, 6, 6J, 7, 
and 8 inches. 

About 30 per cent of the total shipments to the Netheiiands are i 
made up of planed lumber^ almost all spruce, in the usual standard 
sizes, such as 1^, 1, seven-eiehths, and three-fourths inch thicknesses, i 
and chiefly 5 and 8 inch widths. Some widths of 7, 6}, and 6 inchea 
also are taken. Either the planed lumber is shipped in the unsorted 
grade or the unsorted srade may be sorted into, for instance^ two 
grades (first and second), with 50 per cent of the total quantity in 
each grade, according to special instructions in each case. 

During late years, the Netherlands has come into the market f< 
several odd dimensions of rough lumber, such as If, 2J, 3}, 4J, ai 
5f inches, etc. This stock may be used for the same purposes 
in Germany. Both German and Dutch importers are known to 
very technical regarding claims; they expect the lumber to have ih 
exact dimensions specined. 

The Netherlands also imports some Quantities of split wood, staves, 
and similar stock and takes consideraole quantities of small timber.* 

BELGIUM. 

Before the war most of Bel^um's imports consisted of narrow 
boards of pine and spruce, chieffy from the lower-gulf district. Pine 
lumber is preferred. Planed lumber is not imports and only limited 
quantities of battens and planks, as Swedish lumber was generallr 
considered of too high quality for the Bel^an requirements. Tha 
industries in that country used large quantities of low-grade stock 
for packing cases, and cheap lumber for this purpose was taken from 
Russia and Finland. Schaalbretter of the same specification as those 
taken by Germany, and discolored and cuU lumber were also in 
demand. The boards taken from Sweden were generally in thick-^ 
nesses of 1 inch and five-eighths of an inch, and m widths of 4, 4^, 
and 5 inches. The lumber for Bekium is trimmed to metric feet 
Considerable quantities of staves and box shocks are imported. I 

Controversies between the shippers and the Belgian importers weFel 
frequent before the war, resulting from claims in regard to quality' 
made by the importers. The prices obtained in this market for J 
Swedish lumber were often less satisfactory than those obtained in ' 
other markets in Europe. 

SPAIN AND OANAEY ISLANDS. 

While the north Spanish ports take mostly pine, the Mediterranean 
ports call chiefly for spruce. It is of main importance to ship the 
lumber absolutely br^nt to this market, as it is not painted when 
used for flooring, ana blue lumber is practically wortnless for this 
purpose. 
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irly in southern Spain lengths of 14 feet were chiefly in de- 

Tms custom, however, is gradually disappearing, and the 

KT is to take the usual lengths producea by the Swedish 

ws. The specifications for this market vary but slightly from 

lyetr to another. Among the principal standard dimensions are 

] 9 inches, 3 by 11 inches, 3 by 9 inches, 3 b v 8 inches, 3 by 7 

s, 2} bv 7 inches, 2^ by 4 inches, 2 by 9 inches, 2 by 8 inches, 

f by 4 inches. Four, six, and eight inch boards, in thicknesses 

|, li and 1 inch are generally cdled for, especially in northern 

For 1 by 4 inch pme and spruce the Swedish exporters can 

' satisfy the demand. Many odd dimensions are often called 

in does not import planed lumber on account of the heavy duty 

^ on such stock. It is mainly a plank market. Lunited 

J of small timber are also imported. The Canary Islands, 

bdong to Spain, afford a good martlet for sawn box ehooks, 

mlarly those irom the western coast of Sweden. 

NORWAY. 

le barren west coastal districts of Norway take considerable 
titles of lumber from Sweden. Large quantities of Swedish 
ler are also exported to Norway for reemortation, either rough 

nufactured into planing-mill products, box shooks, etc. Most 

Swedish lumber is taken in battens and planks and small quan- 
I of boards. 

B lumber, especially in the 3 by 9 inch dimension, for conatruc- 
purposes, has been extensively called for during recent years. 
1^ also imports laige quantities of planed lumber, part of which 
jtined for reexportation. The reexportation from Norway of 

h lumber will be treated in the Norwegian report. 

«^ay imports from Sweden considerable quantities of staves, 
hooks, split wood, logs, small timber, props, and pulp wood, 
of which 18 for reexportation. 

I OTHER EUROPEAN MARKETS. 

To Portugal almost nothing but pine battens and planks from 8 
ies and up in width are exported. A specialty in the Portuguese 
irket is 10-inch planks, which can be sold in very few markets 
•«de8 Portugal and the United Kingdom. 

m Italy the Swedish lumber comes into keen competition with 
jJjW from Austria and other southeastern European coimtries. 
»*c market is not important and is limited chiefly to pine planks, 
^y 3 by 9 inches. There is also a limited call for pine battens 
?y 4 inches and 2 by 5 inches, and pine boards If by 6 inches, } hj 
^ches, 1} by 9 inches, H by 4^ inches, and U by 6 mches. This 
^et also takes small quantities of timber. 

Greece is a rather unimportant market. It takes limited quantities 
* pine boards and battens of 1 bj 5 and 6 inches, and 2 by 6 and 6 
^fl®, besides verv small quantities of planed narrow pine boards 
"^4 small tunber. ^ 

*^ey takes some (quantities of planed pine lumber of 5 and 6J 
^<^Q8tock, small Quantities of rough lumber, and small timber. This 
■^tgrew rapioly with the establishment of direct steamship lines. 
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GibraltaTy^ Iceland^ and the Faroe Islands take small quantities of 
knber, mamilv pine stock, and limited shipments of small timber 
bve been made to Bulgaria. 

ASIA. 

To Asia Sweden has exported oidv small quantities of limiber. 
Persia, British India; and the Dutch East Indies have imported some 
juantities of planed and sawn box shooks from the west coast of 
Sweden. Asiatic Turkey (included under Turkey in the statistics in 
Ihe appendix) is practically the only Asiatic market of any impor- 
tance, importing box shooks, planks, battens, and planed and rough 
ioards of pine, besides small timber. 



NORTH AFRICA. 



Algeria, Tunis, and Morocco have increased very rapidly in im- 
wrtance during the last 10 years. They take mostly pine in such 
Kmwisions as 3 by 9 inches, 2 by 4J inches, H by 6 inches, and IJ by 
ii inches rough. Of planed lumbcwr, pine is preferred, and is usually 
aken in the following dimensions: It by 4^ inches, IJ by 5 inches, 
1 by 4 J inches, and 1 oy 5 inches. 

The demand for Swedish lumber in Egypt has varied a great deal 
bm one year to another, as this market to great extent is supplied 
!rom Austria and Rumania. 

Pine lumber is most in demand and is imported in sizes such as 
lW9,3by9,2by9,2by8,2iby7,2by6,2by4i, 2 bv 4, U by 8, 
tta 1^ by 4i inches. Small quantities of narrow planea pine boards 
■re also taken. The exportation from Sweden to Egypt of small 
a|Qare timber has been a large item. As the small timoers are often 
eat from young stands, the exportation of this stock has been vigor- 
OQsly opposed by advocators of rational forestry in Sweden, and the 
^rtation of small square timber to Egypt declined about 65 per 
cent during the last 10 years before the war. It will very likely be 
toateiially reduced in the jears to come on account of the stringent 
laws concerning the cuttmg of immature stands in Sweden. 

The following is a typical specification for Egypt, consisting entirely 
rf UDsorted-grade pine : 



If feet. 

[byOinches 99 

n)v9lnchee 297 

^by9inchfie 198 

5by9incheB 495 

^ by 9 inches 396 

H by 9 inches 297 

1 by 9 inches 198 

by 9 inches 40 

jbyHinches 20 

ZbySinches 149 



1} by 8 i 
libySJ 
IbySii 



Mteet. 

by 8 inches 79 

■ "inches 79 

jy 8 inches 79 

2J by 7 inches 158 

2 by 6 inches 495 

2 by 4i inches 396 

2 by 4 inches 69 

1} by 4J inches 149 

3,683 



BRITISH SOUTH AFRICA. 



Ajnong the markets outside of Europe, British South Africa is the 
lost important. While one after the other of the European coun- 
jnes have stopped the importation of planed lumber by imposing 
beayy customs duties on such stock, the Swedish lumber exporters 
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have succeeded in maintaining their i)lanine mill industry by finding 
new markets, particularly in me British colonies. 

Of rough lumber, pine planks 3 by 9 inches, in third, fourth, aad 
fifth grades are mostly snipped. During late years, however, Aa 
South African importers have discovered that scantling and batteii 
can be obtained more cheaply by ordering these dimensions fron 
Sweden than by resawing them in South Africa from imported planta 
Therefore, dimensions such as 2 by 3, 3 by 3, 3 by 4, 3 Dy 4^, 3 by I 
and 3 by 6 inches are now called for in this market, besides sma' 
quantities of 2 by 6 and 2 by 5 inches. The South African marb 
takes pine lumber almost exclusively. 

In planed lumber (pine and some spruce) the specifications usual 
call for 11, 1, and f mch by 6i inches; 5 by 1\ and 4J by 1} inc 
pine is in demand, besides a few other sizes. The planed lumDer i 
graded into "colonial first," which is a mixture of first and secon 
CTades of planed stock, and "colonial third." About 30 per cento 
the total imports to this market consist of planed stock. 

The South African market demands long lengths. Lumber lef 
than 10 feet long is seldom shipped, and specifications often call fi 
16 feet and longer, usually specifying a certain quantity of eal 
dimension in lengths of 20 feet and up. Limited quantities of b< 
shocks are also imported. 

The lumber shipped to South Africa and other African countri 
must be specially well seasoned. For this extra care, the Swedij 
lumber exporters obtain about $2.50 to $3 per 1,000 feet above tS 
prices usually charged for the same dimensions in European market 

A typical railroad specification for South Africa is as follows. 

M feet. M f( 

•1 by 11 inch pine, third grade 6 

3 by 11 inch pine, third grade 67 

4 by 9 inch pine, third grade 28 

3 by 9 inch pine, second grade 1, 172 

3 by 9 inch pine, third grade. 1 1, 841 

li by 6}inch, colonial first, tongued 

and grooved 149 Total. 



1 by Clinch, colonial first, tongued 
and grooved 5! 

Sby 64 inch, colonial first 8 
by ^ inch, tongued, grooved, 
and center beaded H 



4, OS 



OTHER- MARKETS OF AFRICA. 



Portuguese East Africa and French West Africa take both plane 
and rou^h lumber, mostly pine, in about the same sizes as firitk 
South Africa. 

Other sections of Africa occasionally take small quantities 
Swedish lumber, but they are not considered established markets fa 
this product, as the exportation is dependent upon casual chanca 
of shipping space, etc., and not on the result of a systematic exploita 
tion oi these fields by Swedish lumber exporters or their agents. 

AUSTRALIA. 

Australia is a very important market for Swedish lumber, both 

Slaned and rough, and the Australian business increased materiallt 
uring the last decade before the war in spite of the distance oi 
about 13,000 miles from Sweden. The specifications are similar ta 
those of South Africa, but Australia takes mostly planed lumber. & 
plane4 lumber, spruce is chiefly in demand, wmle the rough lumber 
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eoDsists almost exclusively of pine stock. The rough lumber is 
Dgually imported in the following sizes: 4 by 9, 3 by 11, 3 by 9, 
2} by 7, and 2J by 6* inches. While South Africa generally takes 
thiro and lower grades of rough lumber, Australia prefers first, 
second, and third grades, shipj^ in large quantities. Of planed 
Inmber the following sizes are snipped in the largest quantities: 6 and 
^ inches in width and one-half, five-eighths, three-fourths, 1, li, 
and H inches in thickness. The planea lumber is classified into 
^ colonial first and colonial third grades. Australia also takes 7-inch 
r weather boards, whidi are shipi^ in the unsorted grade, and con- 
siderable quantities of sawn box shocks. 

^ 

THE AMERICAS. 

J Although South America is not an important market for Swedish 
j lumber, the trade has been steadily growing with the direct steamship 
lines established a few years before the war. Brazil formerly afforded 
U good market for Swedish lumber, to a lai^e extent exported from 
bie Island of Gotland, where 3 by 9 inch limiter, 14 feet long, was the 
hincipal dimension shipped. At present most of the limiber for South 
ULmenca is shipped from the west coast of Sweden. Brazil takes 
chiefly pine ana spruce planks. 

The Argentine market has been developed recently and the prin- 
cipal dimensions shipped to this market from Sweden are 2 by 6, 2 
bv 3, 1 by 6, and 1 ny 3 inch spruce, and also limited quantities of 
jplaned lumber in widths from 6 to 8^ inches. Argentina also takes 
limited quantities of sawn and planed box shocks. 
■ Uruguay and a few smaller markets hare at times imported limited 
rquantities of Swedish lumber. The Swedish exporters managed to 
jextend their market even to Chile, but so far only small quantities 
jof planed boards have been shipped on the regular liners. 

r^orth America and Central America do not figure as importers of 
'Swedish lumber. 

COMPETING LUMBER-EXPORTING COUNTRIES. 

RUSSIA. 

There has in years past been considerable coi^petition between the 
shippers in the various north European lumber coimtries, Russia 
Particularly has oflfered keen competition because the quantities of 
lomber exported from that country were much larger than the quan- 
[tities exported from Sweden, and both raw matenal and labor nave 
I \mx very cheap in Russia. The Russian limiber from certain sec- 
tions is also considered superior in quality to the average Swedish 
: stock. The Swedish lumber exporters, however, do not ^ar compe- 
I tition from exporters in other countries as long as such competition 
is fair and the export policy followed is systematic. Russian snippers 
have often dumped their stocks on foreign markets at very low pnces. 
Many Russian shippers before the war had not sufficient capital to 
enable them to hold their stock when the markets were \lnable to ab- 
wb large quantities of lumber, and consigimients from Russia to 
European markets have constituted a large percentage of the quan- 
tities exported from that country. As a whole, the Russian ex- 
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porters are not on a par with the Swedish exporters in r^ard to 
export methods, and it ha^ often been difficult, therefore, for the 
Swedish export^ to have any clear idea of the policy that would be 
followed during the selling season by the Russian shippers in regard 
to prices, shipments, etc. 

The Russian exporters have usually been able to furnish wider stock 
and longer lengths than the Swedish exporters, but have often failed to 
take advantage of these facts. The following stock list, representa- 
tive for the better class of shipments from the Archangel district on 
the White Sea, shows these shippers' ability to furnish wide stock: 



Mfeet. 

3 by 11 inchee 6, 930 

3 by 9 inches 5, 940 

1 J by 11 inchee 2, 376 

Ubv 10 inchee 1,684 

Ibylliiichee 1.287 

1 by 9 inchee 2, 277 

1 by 8 inchee 1, 980 



Mfeet 



1 by 7 inchee 1, 782 

I by 7 inchee 693 

I by 6 inchee 693 

I by 6 inchee 693 

} by 3-11 inchee 1,287 



Total 27,522 



The* following schedule covering sales made in 1914 to the United 
Kingdom shows the low price level before the war of Russian White 
Sea stocks, which at the time were rated among the best in Europe.' 
Prices are for pine f. o. b. Archangel. 



Dimeosions. 



First grade. 



Second 
grade. 



Third 
grade. 



Fourth 
gra^ 



Sand 11 Inches 

4 and 9 inches 

3 by inches , 

0-inch boards , 

8 and 7 inch battens. 
8 and 7 Inch boards. . . 



Per Mfett. 
$47.03 
47.03 
40.65 
47.03 
30.72 
34.41 



PerMfteL 
S38.10 
38.10 
33.18 
30.33 
24.58 
20.40 



PerMfetL 
$25.81 
27.04 
24.58 
20.49 
20.89 
22.13 



PerMftd. 

23.35 
22.11 
19.6* 
19.(4 
17.S 



These prices correspond to the Swedish prices covering shipments 
from the upper gulf, which in quality compare unfavorably with tb 
White Sea stocks. The high rreigfit rates from Archangel to tiie 
United Kingdom — about $4.50 per 1,000 feet, or $1.30 to $1.50 in ex- 
cess of those from Swedish Norrland ports — may account to smne 
extent for these low prices. 

Hie competition n*om Ri^a on the Baltic was just as keen, althOQKb 
the lumber from this port is not so good as that from the White Sea 
ports. At the same time (1914) the following prices per 1,000 feet 
were obtained for different dimensions and graaes of spruce f. a. b. 
Riga: 3 by 9 inches, first and second grades, $28.60; 3 oy 11 indies, 
imsorted grade, $26.15; 3 by 9 inches, imsorted grade, $25.56; $by 
8 and 7 inches, unsorted grade, $22.18. The freight rate from Riga 
to the United Kingdom was $2 to $2.10 per 1,000 feet. 

The lack of a strong organization has oeen a great handicap to the 
Russian exporters. The Swedish exporters tried in vain, before the 
war, to come to an agreement with the Russian exporters similar to 
the one concluded with Finnish exporters. . 

The best lumber from Russia is exported from the Petrograd 
shipping district and from the White Sea region in northern Russia, 
but the shipping conditions in Russia are generally not so favorable 
as those in Sweden. The White Sea region is closed by ice during 
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FIG. 92.— DRY KILN. 




FIG.93.— GRADING AND TRIMMING LUMBER ON DOCK. 
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FIG. 94.— TRANSPORTING LUMBER FROM PORTABLE MILL IN 
RAILROAD STATION. SOUTHERN SWEDEN. 



NTERIOR TO 




FIG. 95.— BARGE FOR LOADING LUMBER. 
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Ifart of the year, though recently it has been kept open by ice break- 
imuch longer than in previous years. As the shipping season 
_iws to a close, the exporters may resort to price cutting m order 
lie sure to dispose of their stocks. The Swedish exporters, on the 
uj, may advance the prices too rapidly as soon as the market 
t«gns of improvement, sometimes interrupting Negotiations 

FINLAND. 

I^Swedish exporters, before the war, had considerable trouble 

t Furnish exporters because the latter had been selling their 

at lower pnces. Finnish stock is generally somewhat in- 

1 quahty to the average Swedish products, but Finnish lumber 

|.|msorted grade has often been sold, especially by small mills, 

^B6 only slightly in excess of the price lor Swedish fifth grade 

class of cull lumber). The Finnish exporters had profited 

I poUcy in Belgium, Germany, and a few other markets, which 

inclined to consider price more than quahty. A change in 

policy took place during the war, when the Finnish exporters 

iished close cooperation with the Swedish exporters, and many 

small pnills that formerly were the chief cause of this price 

f were taken over by larger concerns in Finland. The more 

Me shipping conditions in- Sweden than in Finland have mate- 

' helped tne Swedish exporters. 

NORWAY. 

• 

Between Norway and Sweden, there has never been any serious 
topetition. Norway has developed over-sea markets to a great 
Stent on account of its better steamship service, and, furthermore, 
may has specialized for years in planed lumber and box shooks 
iiile Sweden principally exports rough stock. The quantities ex- 
prted from Norway are relatively smaS, and the Norwegian shippers 
^ve generally been able to obtain better prices than the Swedish 
pppers on account of their ability to ship during the part of the 
!ar when most of the Swedish ports are closed to navigation. 
The Norwegians have always exported their lumber intelligently 
A have not dumped any quantities on the market, or otherwise 
Dsed prices to decline through lack of imderstanding market con- 
lions. Close cooperation witn the Norwegian shippers, therefore, 
ksnot been necessary to the Swedish trade, althougn actually coop- 
tation between the Norwegian and the Swedish exporters' associa- 

ons has existed for some time. 

\ 

AUSTRIA AND RUMANIA. 

While the timber in north Europe consists of pine and spruce of 
^out the same species as the softwoods of Austria and Rumania, 
ie lumber from the latter coimtries differs widely from the Swedish 
oods in quality and texture. The principal markets for the lumber 
om Austria and Rumania appear to have been near-by coimtries 
ich as the Levant, northern Africa, and other Mediterranean 
mntries. Until recently Swedish lumber has not been exported in 

2092''— 21 14 
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any quantity to these sections of Europe, and only in rare casei 
Ininber from Riunania and Austria entered into airect compet 
'With Swedish lumber. There would probably be just as gre 
difference between Swedish and Austram lumber as there is bet 
Swedish lumber and, for instance, southern yeUow pine; and 
Swedes know the comparative values of Austrian lumber and 
own, and price their stock correspondingly higher. 

CANADA. 

Some spruce from eastern Canada has been exported to the maj 
that ,take Swedish spruce and pine. Althou]^ in England, fo; 
stance, this competition has been keenly felt at times, on accoui 
the extremely low prices of the Canadian spruce, the relative qua] 
of Swedish lumber, and Canadian spruce are well known in Eu 
and generally preference is given to Swedish limiber in spite o! 
higher prices. Swedish exporters sometimes complain oi dum 
practices on the part of Canadian exporters, but this competition 
not been so keen as to prevent Swedish exporters from disposin 
their stocks to good advantage. 

In 1914 Canadian spruce was sold at the foDowing prices, c. , 
United Kingdom, in competition with Swedish spruce: 3 by 9 inc! 
$26.42 per 1,000 feet; 3 by 8 and 7 inches, $22.12 per 1,000 fee 

The high freight rates from Canada have handicapped the expor 
there in placing their stock in Europe. 

UNITED STATES. 

One of the most serious competitors of Sweden in the lumber tr 
has been the United States. Particularly southern yellow ^1 
known abroad as pitch pine, has been exported in large ^uantil 
to markets that also take Swedish lumber. Upon a close mvesti 
tion of the character of Swedish lumber and southern yeUow pi 
serious competition would seem unnecessary because southern j 
low pine, in the grades usuaDv shipped to the European markc 
is superior to Swedish pine in almost every respect, and is considej 
so by both Swedish exporters and European importers. Nevertl 
less, southern yeUow pine has often been sold at only slightlv higl 
prices, and sometimes at lower prices than Swedish lumber delivei 
in the same markets. Not only southern yellow pine, but also otl 
species of American lumber, such as Douglas fir and North Caroli 
pme, have been marketed in the same way. American exports 
have not realized the limitations of Swedish lumber with regard 
upper grades, long lengths, wide stock, etc., and the prices at whi 
lumber has been sold dj Swedish exporters. They have been a 
vised by their agents simply that Swedish lumber is sold at su 
and such a price; and knowledge of the price of Swedish lumb 
without information as to grades, sizes, etc., did not offer a guide i 
American exporters in pricmg their own stocks. Most of the Am« 
ican softwood lumber exported to Europe could hardly have b^ 
supphed from any other coimtry in the world, with the possib 
exception of the west coast of Canada, which is too distant iroi 
European markets to be able to ship lumber in any quantities. 
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The following examples illustrate these conditions as late as 1918: 
^ A Swedish exporter quoted $59 per 1,000 feet, f. o. b. Swedish port, 
OB a shipment of 3 by 9 inch pine planks of unsorted grade to the west 
coast of Africa. The freight rates, from the Swedishport to the port 
rf destination were given as $58 per 1,000 feet. Iiie same speci- 
fication was submitted for quotation to an exporter on the GuK 
Coast of the United States at the same time and the q^uotation 

Even by this exporter was $30.72 per 1,000 feet, the freight rate 
ins $78. This quotation covered southern yellow-pine lumber of 
merchantable grade, and the lumber was offered cut in specified 
mgths, whereas the Swedish exporter guaranteed only 1 7 feet average 
ingth for the whole caigo. It is evident that only lack of knowledge 
■ market conditions could account for this low quotation by the 
lerican shipper when practically only two countnes outside of the 
Jnited States (Norway and Sweden) could have delivered this stock 
iiid these two countries maintain the same prices. 
The following prices cover shipments of American pitch pine and 
ouglasfir to the United Kingdom during 1914: Rio Prime deals, 
►0.72, c. i. f. United Kingdom port; Douglas fir, merchantable 
' J, $27.04; c. i. f . United Sing^dom port. These prices were only 
tly above the prices paid in the same markets for Swedish 
nks of unsorted quality. 
The Swedish lumber exporters expect that as the stands of timber 
In the United States decrease and stumpage values rise, adequate 
charges for stumpa^ will be included in the calculation of the cost 
of production and dso that American lumber will be more carefuUy 
lianufactured and the labor chaiges per 1,000 feet will be higher. 

Eien the American shippers will be forced to ask higher prices for 
eir lumber for export. There is no doubt that they will oe able to 
'eep thdr present markets, because most of the importers will be 
rilune to pay higher prices for American lumber if the lumber is more 
larefmly manufactured. The Swedish exporters would be inter- 
Bted in seeing American softwoods sold at nigher prices in Europe, 
•ecause firm prices on American woods womd make it easier to 
laintain prices on Swedish woods, 

HANDLING EXPORT SALES. 

MANAGING THE SALES DEPARTMENT OP THE IflLL. 

f It is fully realized in Sweden that it is one matter to manage a 
NU and another matter to handle the sales end of the business, 
pthough these two operations are united in the activities of one 
jompany, they are of an entirely different nature and each requires a 
pgmy trained staff. The general manager of the export mill may 
jsually take a more direct interest in the selling end of the business 
^nin other branches, because the sales department is probably the 
^08t important and the financial returns of the company are largely 
aependent on the successful carrying out of an export policy. 

in charge of the department of export sales, there is usually a 
«ghly trained sales manager conversant with conditions in Sweden, 
^ wdl as in the principal importing countries. These sales managers 
pave usudly passed one or several years in various countries work- 
1^ in the ofnces of agents or importers, and have.thus obtained a 
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• 

good knowledge of conditions abroad. This gives them a bettei 
understanding of how to satisfy their customers and they are bettd 
able to adjust disputes that may arise between exporters aiu 
importers. 

On the other hand, agents and importers frequently visit the Swedid 
concerns and the SwMish exporters, and the sales managers repa; 
these visits frecjuently, in some cases even twice a year. 

Although it is generally considered poor policy to effect sales whel 
the Swedish lumoer exporters visit their customers abroad, nevei 
theless many exporters do so. It is contended that th^se visit 
should have the cnaracter of a courtesy extended to the importers t 
ascertain whether the Swedish exporters can improve upon thei 
services and that the sales should be left entirely to the agents 
There is no doubt that this viewpoint is correct in many casa 
especially when the market is dull^ because to have the Swedig 
exporters travel abroad endeavoring to sell their stock would gii 
importers the impression that it was necessary for the exporters 
dispose of their lumber quickly. 

It has always been a point with the Swedish lumber exporters i 
make their agents and customers imderstand their capacity, therel 
avoiding unreasonable demands in regard to specifications and deB 
eries. It is easy to see how this mutual knowledge of conditio! 
has an important bearing on the relations between exporters and ii 
porters. 

The Swedish exporters have the advantage of being located i 
only short distances from the principal marKets. It is no great 
imdertaking for Swedish lumber exporters to visit their customc 
in England or France than it is for a sawmill operator in the State 
Louisiana to see his customer in the Middle West. 

Only in rare instances do the same mills engage in both export bi 
domestic business, and the sales manager therefore devotes 1 
entire time to disposing of the company ^s lumber products for expoi j 
Where pulp mills are operated in connection with sawmills, the sal 
manager may also be called upon to dispose of the pulp-mill product 
The sales managers are always in close contact with market cone 
tions, through frequent visits to foreign countries, by keeping i 
close touch with the mill's agents, and most of all through the efior 
of the lumber exporters' association, which will be discussed in 
later chapter. 

In advance of each cutting season the sales manager must estima ^ 
the possible demand for lumber in the various countries in order I 
enable the mill to cut accordingly. The mills in Sweden must d ^ 
large quantities for stock, as the seasoning process requires consider! j 
ble time and it is easily seen, therefore, that it is of the utmofl 
importance to cut such dimensions as are easily salable when tl | 
lumber is' ready for shipment. The general manager of a sawmi 
company must coordinate the work of the sales manager in detei 
minmg the demand for lumber in the future and the sizes to h 
cut, with the instructions that are given to the crosscutters in ti 
forests, the log scalers in the pond, and the head sawyer in the mil 
If any of these men should fail to work intelligently, the success o 
the sawmill business would be endangered. 

The selling season generally starts during the autumn and earl| 
winter when the contracts are made for shipments at first open watd! 
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f. 0. w.). At other times of the year, minor sales are made, but dur- 
ilg the late spring and summer the selling season is generally slack. 
Before each selling season, the sales manager must have made up a 
detailed inventory of the stock on haifid and must also make an esti- 
mate of the quantities of lumber that will be ready for shipment 
tt the opening of navigation the following season. Through many 
sears of practice, the Swedish mills are generally able to give a very 
ccnrate estimate of the stocks that wul be ready for shipment at 
rst open water, even six months or more in advance. 
Following is a typical Swedish stock list, showing quantities of 
BfFerent sizes of pine and spruce: 



bf 9 inches. . 
^11 inches. 
ijQinches.. 
tySioches.. 
)y7inche8.. 

Sinches. . 

finches. 

Smehes.. 



yOinches.. 
by 8 inches., 
by 7 Inches., 
by M inches, 
by 6 inches., 
by 54 inches, 
by Smehes.. 
by 4 inches. . 
qr 11 inches., 
ly 9 inches... 
lySinches... 
lyTlnches... 
by 6 inches... 
by 54 inches.. 
by5inches... 
»y4i hushes.. 
>y 4 Inches.. - 
>y 64 indies. . 
by5in(dies.. 
byMinches. 
by 4 indies., 
by 11 inches. 



Pine. 



Mfui. 
139 
743 
2,317 
772 
149 



4 

6 

297 

1,980 

1,129 

347 



2 

2 

103 

69 

40 

436 

139 

208 

347 

287 

257 

139 

20 

20 

79 



Spraoe. 



Mfeel, 

2 

317 

2,079 

396 

149 

34 

2 

2 



103 
1,782 
504 
792 
10 
50 



63 
1,168 
277 
525 
416 
426 
69 



14 



Sites. 



U by 9 inches.. 
1{ by 8 inches.. 
l| by 7 inches . . 
l\ by 6 inches . . 
1{ by 5| inches. 
14 by 4| inches. 
14 by 4 Inches., 
loy 9 inches... 
1 by 8 Inches... 
1 by 7 inches... 
1 by 64 inches.. 
1 by 6 inches. .. 
1 by 54 inches.. 
Iby5mches..- 
1 by 44 inches.. 
Iby41nches... 

by 7 Inches... 

by 6 inches .. 

by 54 inches.. 

by 6 Inches... 

by44inche8.. 

by 4 indies... 

by 7 inches . . . 

by6inches.. . 

by 54 inches.. 

by5lnche8-.. 

by 44 inches.. 

by 4 inches... 



Pine. 



Mfeet. 
218 
248 
218 
69 



Total. 



50 
99 
149 

188 

?f» 

396 
198 



911 
4 

24 
16 
99 
168 
396 
4 
26 
30 
119 
139 
168 



15,443 



Sprace. 



MfeeC. 

85 

99 

817 

99 

30 

10 

10 

38 

01 

287 

50 

347 

188 

827 

856 

634 

4 

4 

2 

20 

80 

59 

2 

8 

6 

50 

69 

129 



12,672 



These stock lists are sent to the companies' agents in different 
oimtries with special instructions in regard to the prices that the 
Importers expect to obtain and other details in regard to sales. 

It is not customary in Sweden to take orders for larger quantities 
tan the mills can handle, and contracts are seldom or never can- 
dled because the mills are unable to make deUveries, except by 
Reason of force majeure (act of God) or other causes beyond the 
Ayper's control. 

Formerly there was considerable jealousy among the Swedish 
fhippers and they often showed unwillingness to assist one another 
n cases of an emergency shortage of stocks. Now, however, these 
onditions have changed, mainly through the work of the Swedish 
number Exporters' Association. The mills can figure, as a rule, on 
)emg able to obtain lumber from their colleagues on very reasonable 
tenna to make up for possible shortages. The Swedish shippers con- 
sider that if any shipper in their district should fail to make delivery 
Recording to contract, his failure would reflect not only upon himself 
out also, to a certain extent, upon all shippers in the same district; 
*Jid when a district has once obtained a reputation for making unsat- 
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isfactx)ry delivery, the prices obtainable by all exporters iii i 
district will suffer accordingly. Assistance in filling orders in 
therefore be obtained readily, but the Swedish shippers do uot n 
upon it when they enter into contracts for the exportation of th< 
products. 

It may happen that the exporters find themselves unable, for o 
reason or anouiery to ship according to specifications. In such ca£ 
the exporters always wire the importers or agents to arrange for t 
necessary substitute dimensions to be shipped, but such changes a 
never made by reliable exporters without tne consent of the iniport^ 

EXPORT SELLING METHODS. 

Tnie sale of Swedish lumber for export may be effected in the f c 
lowing ways: 

f 1) Selling through a foreign agent on a commiaBion basis. 
(2^ Selling through a domestic agent on a commission basis. 

(3) Selling through own organization abroad. 

(4) Selling outright to foreign agent. 

(5) Selling outright to domestic export merchant. 
(6^ Selling outright to other mills. 

(7) Exporting lumber to own organization abroad, which distributes lumber 

wholesalers. 
(8^ Selling direct to importers abroad. 
(9) Consigning lumber to foreign markets. 

In this report the following terms will be used: Agent, meaning 
representative of the mill, operating on a commission basis, an 
export mercTuint, a merchant ouying outright on his own accoun 
from the mills and selling the lumber to customers abroad, eith^ 
through agents or direct. 

(1) SeUinq thrawgh a/oreign agent. — ^This method is used by mos 
Swedish mills in disposmg of their lumber to foreign markets. Th< 
mills maintain one or several agents in foreign countries and most o: 
these connections have been established for a number of years. Th( 
agents usually are given the sole right to handle the mill products in i 
given territory — in a part of a country, a whole country, or several 
countries. In many cases these agents are Scandinavians, who are 
generally preferred, "because they usually have a better understandinjj 
of conditions in Sweden, in add.ition to their knowledge of the terri- 
tory abroad where they operate. 

These agents may have subagents in different places, but the ex- 

Eorters are not concerned with these subagents, who are compensated 
y the mill's representatives and operate on a commission basis, 
usually of 1 per cent. It would be preferable, no doubt, not to em- 
ploy an agent representing other Swedish exporters in the same mar- 
fcets. This is not always possible, however, because the advantage 
to a mill of having an agent with a lai^e clientele is too apparent to 
warrant such conditions. The markets for Swedish lumoer are so 
extensive that agents representing several Swedish mills usuallv are 
able to dispose o? their stocks without hampering the business oi any 
one of the exporters whom they represent. 

The duty of the agent is, in the first place, to sell the stock, but 
merely to sell would not be satisfactory to the Swedish exporters; 
who are very exacting in their requirements. The agent must en- 
deavor to dispose of his stock in such a way as to satisfy the export- 
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Otherwise it would be easy for an agent to pick out of each 
tbe stock most readily salame in his territory and to leave the 
imder to other agents. If this were done, the mills might find 
Bsdves with a lar^ percentage of less desirable stock on hand 
the end of each shippmg season. Moreover, if the agents were 
required to assist the mflls in other waj^s than simply sellmg any 
k tnat they might have a chance to dispose of with little effort, 
» mills, doubtless, would be able to handle their sales to better ad- 

Ke themselves, without the assistance of intermediaries. ITie 
ave found, however, that the services of an agent are generally 
risable, because considerable adjustment is reqiured in regard to 
A the specifications and the prices before a sale is made. 
To understand the important assistance that the agents render to 
I exporters, it must he considered that the Swedish exporters 
lead over a large field and that they must endeavor to distribute 
ir stocks in such a way that they will be as comjJiete as possible 
^ markets inhere they sell. 

[t has been shown that the Swedish lumbermen cut their liunber 
8s to* obtain the most economical result and that due regard is 
id to the saving of raw niaterial in sawing the logs. Pmthermore, 
tlog^ are too small to yield any large quantities of wide stock or 
Hglengihs, and it is therefore apparent that eood judgement must 
3iown in disposing of dimensions of which ttiere is a limited sup- 
f. In r^ard to odd sizes, excess quantity of any one dimension, 
tj considerable adjustment and discussion are always necessarv 
^ a sale can be effected. Evidently an agent in close touch 
the importers can make a satisfactory arrangement more easily 
the exporters, who have to take up these matters by corre- 
lence or by wire. Right in this connection the agents perform 
most valuable services. For instance, if an odd size of one 
•de is wanted, the agent must endeavor, in the first place, to ob- 
ffl an extra price for this dimension and also to have the importer 
K other ^ades of the same dimensions, because otherwise the 
BMinder <rf such odd stock would usually be a dead loss to the 
^rters, as it could not find another market readily. 
If the mill's products are handled by several agents in different 
iQtries, it is of great importance to have each agent dispose of 
ih stock as command higher prices in his territory than in the 
^ districts, but at the same time not to spoil the stock list for 
fe other agents. To accomplish good results along this line requires 
detailed knowledge of market conditions in the <ufferent countries. 
fce ^ents generally have a large cUentele and may easily bunch 
'^^ orders, thereby making up a car^o. This is of special im- 
o^ce to niills that do not have the benefit of direct steamship 
"^ to the principal markets. 

mm the agents the mills obtain information regarding market 
^ditioQs. Although this information, in most cases, is reliable 
^ of great assistance, there are cases where an agent desires to 
^ pressure to bear upon the mill and ^ves out imormation cal- 
JlAted to make the mill reduce the price m order to enable him to 
Vect a sale. For instance, it is said that agents would wire their 
'Options in Sweden that competitors, either in Sweden or in 
l^er country, had offered one dimension at such and such a price. 
M\^n happened that the agents' reports wereonlypartly true because 
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the dimension referred to might represent only a iew thousand f( 
in a cargo or might have been sold at a special low price as a col 
pensation for concessions given by the importers. Formerly ( 
mills had no means of checking up such reports and would oft 
reduce their prices to make a sale. Now, however, the exporters 
Sweden do not have to rely upon any other information than t| 
which they receive from their association in Stockholm if thew 
anv doubt about the truthfulness of a report from abroad. 

Most of the foreign agents also maintain a chartering service 
are in a position to obtain freight space and effect the msurancd 
the importers, if the Imnber is sold f. o. b., and for the exporter! 
the cargo is sold on a c. i. f . basis. 

In many cases the i^ents are reauired to guarantee the solvea 
of the importers to whom they sell. Evidently the agents are 
a better position than the exporters to keep posted in regard to ' 
financial position of the various importers. For this service 
agents generally obtain about ^ of 1 per cent commission. 

The commission received by the agents for making sales amou 

to about 2 to 2^ per cent ; in some cases it may be as low as 1^ per c< 

Large exporters of recognized standing may obtain an ag« 

, services on the last-mentioned terms because their stocks are eas 

salable. Sometimes agents may cede part or all of their commisa 



to the importers, as a special rebate, m order to make a sale. T 
practice is vigorously opposed by the e^orters, as it is considei 
a reduction on the selling prices established by the mills. No reputa 
agency does business in tnis way. 

Valuable assistance is rendered by agents when claims are mi 
bv importers in testifying to the quahty of the shipment receive 
Tne agent, having sola the cargo, is the logical person to represe 
the exporter. The agents are in most cases able to take care of I 
exporters' interests in a very satisfactory way and claims are usua 
settled amicably, thus preventing the expenses and trouble involv 
in having these matters settled by litigation. Some agents, howevt 
have the unfavorable reputation of being inclined to settle su 
disputes in favor of the importers, in order to obtain their futt 
patronage. Thus several agents may be known among imporU 
as being ^'reasonable'' in questions involving claims, but sucnprl 
tices can seldom be carried on for any length of time. 

Formerly some Swedish exporters were more or less depended 
upon financial support from their agents in the form of advances ( 
the cargoes that the agents were to sell during the coming seaso 
This system has now been abolished, as the mills can easily obta 
financial support, if necessary^ from Swedish banks. It is considen 
poor business poUcy to be financially dependent upon the ageii 
m this way. 

It is not beUeved that foreign agents hold stocks in Swedish mills 
at least not to any considerable extent. 

The agents, however, partly finance the Swedish lumber exportenj 
in other ways, by making arrangements for credit for the imported 
in cases where tne exporters are unable to extend tins themselvd 
This will be explained in a later section. Where the exporters dra^ 
on the importers, the agents generally attend to collecting the drafts 
In drawii^ on the agents for the amount of the cargo, a discount (4 
2 to 2^ per cent is made on the f . o. b. value of the invoice. The 



Digitized by 



Google 



Special Agents Series No. 195. 




t -X ^ 




Digitized by 



Google 



Special Agents Series No. 195. 





Digitized by 



Google 



SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 217 

total commission that the agents generally receive is thus 4 to 5^ 
per cent, made up as follows: Commission for sales made^ 1^ to 2| 
per cent; del credere, i of one per cent; cash discount, 2 to 2i per 
cent. 

The expK)rters, furthermore, often agree to settle, in part or in 
folly the agent's expenditures for postage and telegrams. The 
agents receive commission from the exporters only and not from 
the importers as well. Only in very rare cases does this commission, 
del credere, and discount exceed 5 per cent. This commission is 
considerably smaller than that received from exporters in some 
other lummr-exporting countries, but the agents state that they 
have little trouble in selling standard SwedSh products, both on 
acccoimt of the well-established clientele that has been developed 
during the last half century and on account of the care with which 
the Swedish exporters fill their orders. 

The Swedish exporters are opposed to having their agents buy out- 
right on speculation. They want them to operate omy on a com- 
mission basis. There is usually no written contract but only a 
•'gentlemen's agreement'' between the mills and their foreign repre- 
sentatives. 

Direct dealing without the intervention of a middleman is often 
spoken of as the only desirable method of engaging in foreign trade. 
It is quite true that such dealmg is ideal where it can be carried out 
but in many cases it is impractical because many matters need to be 
adjusted before a sale can be made. The agents therefore are not 
looked upon as "a necessary evil" by the Swedish lumbermen but as 
an advantageous medium by which to dispose of their stocks. If 
an agent conducts his business properly, the charge for his services is 
a small matter in comparison with the losses to which the mills ex- 
porting direct might be subjected if they lack knowledge of markets 
and customers. 

Selling through foreign agents will probably be the principal sys- 
tem followed in Sweden in the future, as it has in the past. 

(2) Selling through a domestic agent. — ^Mills located at a distance 
from the lumber centers and unable to keep in close contact with the 
market, and smaller mills not able to maintain a special sales organi- 
zation for handling their output have frequently had recourse to 
domestic agents to handle ineir foreign sales. They give these 
agents the sole right to sell their lumber for export on a commission 
basis. 

It is evident that such an agency, specializing in the marketing of 
lumber abroad, would obtain more satisfactory results than mills 
without the necessary expert assistance or mills that are out of touch 
with the market. Furthermore, as a rule these domestic agents have 
been able to obtain the same prices in the same markets for the lumber 
manufactured by small mills as for the products from larger mills. 

The domestic agents generally cover a larger field than any indi- 
vidual mill and this advantage has been apparent to most of the small 
mills. These domestic agents often finance the small mills or own 
stock in the mills they represent. During late years this system of 
marketing has been gaining in favor, not only with small mills but 
also with larger concerns. Recently an amalgamation of several of 
the lai^est sawmills in Sweden has appointed a well-established 
domestic agent to handle its entire output. This agency now sells 
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annually about 15 per cent of all the lumber exported from SwedwL 
Similar systems have been successfull:^ tried out in other lines. 

Domestic agents receive a commksion of about 2 to 2} per cent, i 
in addition to the customary cash discount from their connections in 
Sweden. The domestic agents have representatives attending to j 
their sales in foreign markets, who are to be considered as subagents i 
of the domestic agents and receive part of the commissions paid to < 
the domestic agents by the mills. 

In havinjg their lumber handled in this way by lar^e sales agencies | 
instead of by a large number of small mills, a much firmer stand can j 
be maintained by the Swedish lumber exporters as a whole toward f 
the importers, because this system partly eliminates the danra* of i 
having lumber dumped by concerns that are financially weak. If i 
the products of such mills are handled hj the stronger concerns of 
domestic agents, these agents, as a rule, will siipport the mills finan-i 
cially to prevent any reckless price cutting. Besides lumber, th^ef 
domestic agents sometimes handle also other forest products, cha 
coal, pulp, paper, timber, etc., and also maintain a chartering servi< 
and insurance agency. 

The great majority of the Swedish domestic agents have conduct 
their business in such a way that they have been of material assisi 
ance to the Ixmiber industry. 

(3) Selling through ovm organization abroad. — ^Very f ew mills ini 
Sweden are of so large a capacity as to maintain their own sales 
organizations abroad to handle their output exclusively. One o{> 
the largest mills in Sweden, which exports pulp, and iron and steel 
{xroducts, in addition to lumber products, maintains agencies in va^ 
rious coimtries in Ehirope, such as the United Kingdom, France, Bel- 
gium, and Germany. These agencies handle all the products of this 
company. This is evidently tne most efficient way for large organi- 
zations to market their products in foreign countries, as it gives the 
exporters a better chance to push their products and to protect their 
own interests. Other agencies sometimes give too much considera-i 
tion to their own profit at the expense of the shippers or do not show, 
any particular willingness to exploit the markets for a new product 
as lon^ as a satisfactorv commission can be earned by selling well- 
established brands. The importers seem to favor dealings with 
branch houses because it is felt that many matters can be settled, 
more easily and guickly by dealing direct with the exporters through i 
their own organization, and dealings of this nature emphasize tne 
responsibility of the shippers. To maintain such an organization, j 
however, would be very expensive and would hardly be possible for i 
most of the mills in Sweden, even of the largest size, if based on the 
sales of their lumber products alone. 

For instance, a dmII producing 60,000,000 feet per year would pay 
a commission to an agent during normal times of about 2 per cent 
of the f. o. b. value, or $25,000 to $30,000 per annum. It is evident 
that to sell all this lumber in one market would hardly be possible, 
and it would therefore be necessary to establish several brancn houses 
in different countries, the expense of which would doubtless exceed 
the cost of commissions for agents. 

(4) SeMng outrigM to foreign agevvt, — ^It is the principle of the Swed- 
ish lumber sides policy that agents should not speculate with the 
stocks which they nanole but only act as a middleman between ship- 
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IS and importers, operating on a commission basis. However, in 
Be rare cases foreign agents may buy outright special stocks of 
ffdish lumber, such as small quantities of extra clear boards, etc., 
ich they may distribute among their customers as a matter of 
HHimioclation. The cases where agents buy lar^ quantities of 
nbcr are rare during normal times and may oe left out of consid- 
idon. 

i5) SeOina outrigM to domestic export mercJumt. — This selling policy 
of a decidedly primitiye character and is practiced only by mills 
It are unwilling to make any efforts to reach foreign markets, 
is system of sellmg is frequently seen in southern Sweden, however, 
mit is practicaUy the only way for peasants and small producers 
dispose of their lumber. 

This form of selling can not be very remunerative to the producers. 
iport mercluaits buy products from all parts of the country, wher- 
ff they can obtain them at the lowest prices. The limiber is 
lembled at the various ports where the export merchants some- 
Ks maintain yards. The grading is often done in a haphazard -way 
d the product is not very uniform. The lumber is often branded 
111 the merchant's brand. Some of these export merchants may 
K) act as speculators in timber lands, buying small stands or con- 
ictmg for cutting. The lumber is sawed in portable mills and taken 
1^ to the ports for shipment. 

Although this system is confined almost entirely to southern 
■rien, some small mills in the interior Provinces of northern 
pden sell their lumber in this way. This selling system is of 
pU importance during normal conditions in northern Sweden. 
I The export merchants are often large trading companies handling 
l^ety of Swedish products for export. Their activities are con- 
Kd mainly to selUi^ lumber in far-away countries and markets 
Mthave not been opened by regular exporters. Although it would 
B^m advisable to have the nulls take a moce active part in marketing 
^ Imnber, it can not be denied that the trading companies and 
^rt merchants perform a valuable service in extending tne markets 
IT Swedish lumber. It is also convenient for many of the large 
j5<>rter8 to sell to these trading companies and export merchants 
^n the market is dull. The large companies usually brand their 
Bnber in the usual way because this often makes the Itunber more 
"^y salable for the export merchants, if the mills have a good stand- 
^ UQong the importers. As soon as a new market has l^n opened 
•P by the trading companies, the exporters generally endeavor to 
^h it theimselves. 

^6) Sdling outright to other mills. — ^In all districts in Sweden many 
^U mills at times find themselves with surplus stock oft hand, 6l 
J|"ch they can not readily dispose in the local market. While some 
■tn^ nulls may sell then: Itunber to export merchants, others prefer 
J^B their lumber to the regular export sawmills and planing mills. 
^ companies are often in a better position to handle this stock 
?*^the export merchants, because they have the necessary facilities 
^remanuiacturing defectively sawn material and because they 
5^« the lumber before it is shipped, thus making their stock 



. ^export mills generally make a profit of $1.25 to $2.60 per 1,000 
p*k board measure by handling these stocks diuing normal times. 
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If the lumber is poorly manufactured, the export mills may pref e 
nm it through the planing mill, whereas the export merchant wc 
sell this stock rougn at a discoimt. It is to the advanta^ of 
Swedish liunber export trade as a whole that the export mil& acqi 
as large quantities as possible of small lots because such proced 
insures uniformity of grade when the stocks are exported, and 
exporters are thus in a better position to maintain the reputal 
that Swedish limiber has already established in foreign mark 
The small stocks defectively manufactured and graded woxild 
obtain the same prices in the export markets u their produ^ 
endeavored to export the lumber themselves. The quality of 
wood from which the lumber of the small mills is maniuactured e 
be just as good as that used by the export mills, and as lon^ as 
export-mill standards of grades are maintained no objection 
justly be raised by importers. The sale of lumber by one miU 
another in cases of emergency has already been explained. 

(7) Exporting lumber to own orgcmization airoad. — ^A few em 
prising Swedish export mills have established themselves in fore 
coimtries as importers, maintaining yards for the distribution 
their products among other importers and wholesalers. Unfoi 
nately the time chosen for the inauguration of this method by 
Swedish export mills was not favorable, and, as far as could be learn 
only one ^edish mill intends to continue this organization in i 
future. 

If the sales can be handled on a large scale, this system has me 
advantages similar to those of a branch house. At the start, li<j 
ever, sucn concerns must have many difficulties to overcome in i 
way of competition and bad feelings on the part of agents and i 
porters already established in the market where they operate, 
old-established, markets it may be questionable in many cases whetl 
such steps would be advisable, but in neW markets with inadequi 
import organizations this system may be practiced to ffood advantaj 
if properly handled, in extending the markets for Swedish liunb 
It nas generally been the experience of the Swedish lumber exports 
selling their lumber in this way that lumber alone could not 
handled successfully; other building materials had to be kept 
stock at the same time. 

It may be expected in the future that the Swedish exporters vt 
not endeavor to handle their own lumber in foreign markets exce 
as agents, as it is not considered good policy by most of the exportc 
to enter into direct competition with the foreign importers of Swedi 
lumber. 

(8) Selling direct to importers and conswraers. — ^The selling of lumb 
direct to foreign importers is not favored in Sweden. Tnis syste 
has been tried out many times by different mills, but in most cas 
the mills have come to the conclusion that an agent can best arranj 
business and that this method is the cheapest way of disposing of t 
average-sized production. 

There are, however, some mills that prefer to do as much dire< 
business as possible. Such shipments are usually made from sma 
mills and are practically limited to countries witn which Sweden 
connected by regular steamship lines offering facilities for shippin 
lumber in parcel lots. This direct business is carried on especiall; 
with the Danish market. It is a common occurrence, particular!; 
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ffing late years, to see thousands of carloads of lumber being 
imd through Sweden every year by small, interior mills, even in 
litaem Norrland, transferred on the ferryboat across the narrows 
bveen Denmark and Sweden, and distributed throug^hout Denmark 
RD to the Grerman-Danish border. This lumber is often ineflB- 
Iffitly handled and sold to consumers, contractors, and wholesalers 
fe. ^ 

Sach business naturally causes dissatisfaction among a^nts abroad, 
iter shippers in Sweden, and larger importers, but with extended 
itmship connections with other coimtries this traf&c may increase. 
I some countries, however, the importers themselves have endeav- 
fcd to stop these direct shipments to consumers. In other coun- 
ifs the cooperation between importers is not so strong, but it is 
nerally found that the small saving which the direct shipments 
ay reparesent to the consumer does not offset the chances wnich he 
IS to take in regard to obtaining satisfactory stocks. The small 
ills generally can not meet the reauirements as satisfactorily as the 
r exporters, and this fact will limit the growth of this direct 



In isolated cases large 'mills may sell direct to importers who have 
een customers for a long time and with whom they nave been accus- 
ttied to do a direct business before the exporters made arrangement 
Ah other agents. Such exporters, however, sometimes show their 
Bysdty toward their agents by giving them a commission on the sales 
iide direct to customers in the agents* territories. 
[{^) CoThsigning of lumber to foreign nw/rkeU. — ^There may be cases 
^re the consigning of lumber is justified, particularly under abnor- 
il conditions, but making a practice of consigning lumber is con- 
jured an inefficient and primitive way of selling lumber. It is used 
NcipaUy by firms of low standing, which are otherwise unable to 
ibiton a market for their products. 

Consigning and dumping are practically the same thing, because 
R disposing of the lumber in tnese ways no intelligent efforts are 
fi&de to establish a permanent market. The sales are made in a 
Jphazard way. and the consignor is not concerned about who pur- 
Jases the stocK or whether the stocks give satisfaction or not. As 
oe material may be inspected before it is sold at auction, the buyers 
ttve to protect themselves. Consignments may in some cases be 
Wified when a new market is to be opened , but all European mar- 
tets know Swedish lumber and there should, therefore, be no need 
« making consignments of Swedish Jumber on this account. 
Consignments are usually made up of odds and ends left over m 
^yar^ at the end of each shipping season; they may also consist 
« scant or otherwise defective stocks, which the exporters would be 
twilling to sell to their regular customers. These consignments 
^y thus afford a good opportunity of disposing of such imdesirable 
^w;k, but such methods, if continued, may have a depressing effect 
^ the market. At any rate, it is more difficult for the owner of 
?iA stocks to obtain satisfactory prices when the lumber is stored 
^ the importing countries and has aheady incurred heavy charges 
tor freight, insurance, etc., and when every day of delay before a sale 
*3 Diade means increased expenses, such as loss of interest, storage 
^'^^fges, etc. The tinae will come when the entire stock must be sold 
^^n below market prices to cover the amount of these charges, and 
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exporters seldom realize the expected profits on such sales. 1 
system of selUng is generally condemned, and the Itimberznen fa 
endeavored through their association to check the practice of c 
signing lumber, making definite stipulations in regard to the ] 
centage of the total stock that each member is allowed to cons] 
Five per cent is now made the limit. The importers also are g 
erally opposed to consignments because they make the mai 
unstable. 

Formerly the consigning of lumber was looked upon by sevt 
financially weak concerns as an easjr manner to raise money. ^ 
the improved financial conditions since the war, it is not belie' 
that this reason will cause the Swedish lumber exporters in gene 
to make consignments. 

The principal ports to which Swedish consignments are made 
London and Liverpool. During the war many cargoes were ship| 
to the United Kingdom on consignment because tne exporters w 
frequently in a position to secure advantageous freight rates^ a 
there was nearly always a good demand for lumber, so that the r 
of having the stocks remain \msold for any length of time was v< 
small, m such exceptional cases consignments are justified. 

STANDARD CONTRACTS. 

It is important to consider that all the Swedish shippers are seUi 
their Itunoer on a standard contract, which has been ci^eed up 
between the Swedish and Finnish shippers, on the one side, and i 
the other by the Timber Trade Federation of the United Kingdq 
and similar associations in other importing coimtries. This contni 
is also generally adhered to by the Norwe^an shippers, so that i 
three coimtries are basing their sales on unuorm contracts. 

The following contract form is in use in Sweden. Several add 
tional clauses referring mainly to the present abnormal conditioi 
have been eliminated m this form because it is believed that tba 
clauses are of only a temporary nature. 
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Contract. 

(F. 0. B. Fonn.) 

adopted by the Timber Trade Federation of the United Kingdom and the Swedish 
Wood Export Association and the Finnish Saw Mill Owners' Association.) 

—1912— 

Sold to 

Bought of 

through the agency of 

the wood goods hereinafter specified, subject to a variation in shipper's option 
of 10 per cent more or lees on any or eveiy item, but not exceeding 20 stand- 
ards on any one item, always provided toat the total quantity is not varied 
except under title provisions of clause 5.* Items of two to ten standards may 
be varied to tlie extent of one standard. In the event of over-shipment of 
any item, buyers are not compelled to accept or pay for an3rthing beyond the 
quantity and margin stated in the amtract. In the event of imder shipment 
of any item, buyers are to accept or pay* for the quantity shipped, but have 
the nght to claim compensation for the quantity short-shippea. JBach item 
of ibia contract to be considered a separate interest, 
to be loaded at C^efle and to be ready for shipment per Int July, 1914. 

Other conditions as specified an the back. 

SPECIFICATION. 

Redwood 3rds *•* 



About 10 stds 3 X 9 it £11—. . 
" 100 •* 2*x7 9.5/—. 



H 



tt 


t€ 


25 


u 






















10 


* I 




20 


^ >■ 




30 


u 




10 






10 



15 *' ltx5 8.10/- 
15 *• 1 x5 8.10/- 
10 '* 1 x4J 8.5/— 
"1x4 * 8.—.. 



Redwood 4th8 ifir 

2ix7 8.10/- 

11 X 5 



3x9 10.—. 
3 x7 8.10/- 



7. 10/—- 
1x5 7.10/—. 



Redwood u/s K^B 
15** 3 x4i 8.15/— 



Redwood 5ths AXC 
" 11 ** 3 x5 6.10/—. 

Torrfuru Ists S^P 
«* 16** 3x5 6.10/— 

About 297 stds 

l/mdon, the 26th March, 1914. Bull, the tSth ManA, 1914. 



As Sellers' Agents, As Buyers, 
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CONDITIONS. 

Bawn goods per St. Petersburg Standard • 

165 cubic feet. 
Planed goods per St. Petersburg Standard 

165 cubic feet (nominal measure). 
Hewn goods per load of 50 cubic feet (Cu 

terns'^ Calliper Measure, excepting ITppi 

Gulf hewn balks). 

Firewood per fathom of 216 feet cube. 
All free alongside the ship. 

2. Sellers undertake to supply sufficient ends, 6 to 8 feet for broken 8towf^^e only, t 
two-thirds price, but not exceeding 5 per cent, of the cargo unless otherwise aRree< 
Such ends to be regarded as included in the quantities named on the other side but i 
be disregarded in the calculation of average length. Shippers to have the right 1 
supply up to the said 5 per cent of ends at two-thirds pnce, whether required f< 
broken stowage or not. 

3. The goods are to be properly seasoned for shipment to the U. K. and shall b 
of the shipper's usual bracldng, av^ra^ length and mir sfjedfication for such descrij 
tion of goods, and delivered to the ship in accordance with the Custom of the For 
the sellers not being responsible for any deterioration occasioned by drcumetana 
beyond their control after the goods have left shippers' wharf properly protected. 

4. Shiproom to be provided in due time by buy^s with tne customary time ic 
loading. Buyers unaertake that at^ least six clear days' notice shall be c:iven t 
shippers direct before arrival of any steamer to load under this contract, such notic 
stating steamer's and charterer's name, and that full loading orders shall br -■ 
shipper's hands not later than six days before the notified due date of such vest 
amval. 

5. A maigin of 10 per cent, more or lees, but not exceeding 50 standards, is to b< 
allowed to buyers for convenience of chartering, but when several shipments are mad< 
under the same contract, such mamn shall only apply to the quantity by the las 
vessel. Should buyers under this muse demand an increase of total contmct quan 
tity sellers to give such increase in contract sizes, though not more than double thj 
quantity of any item. 

6. Shippers' liability to load at "first open water" shall not commence until tlw 
deliveries from the wharves and ouays are entirely unhindered by ice. Note. — t 
is su^ested that a clause to this enect be inserted in the Charter Party. I 

7. Marine insurance of cargo and freight advance to be covered by the bu^rers anfl 
opened as soon as tonnage is secured. It is understood that buyer's marine rip« 
commences if and when tne goods are loaded into lighters for shipment after receipj 
of the notice from steamer of ner expected arrival. 

8. Any freight advance to be settled by cash in exchange for captain's receipt, 
except on firewood when loaded by sailing vessel, in which case oy thirty day's 
draft from date of bill of lading. 

9. In case the manufacture and/or shipment of any of the goods be delayed oi 
hindered by floods, drought, ice, destruction of mill and/or goods herein specified by 
reason of fire, strikes, lock-out, or any similar cause, shippers shall not be responsibly 
for any damages arising therefrom, provided prompt notice be given to the buyer, 
but in such event only shippers have the right dimng six (6) weeks from stipulated 
date of delivery of completing the contract, out on the expiration of such extended 
time, if shippers then declare or have previously declared their inability to deliver, 
buyers shall thereupon have the option to be promptly declared, of canceling the 
contract, or continuing the same for such date of delivery as may be mutually agreed 
upon, but in any event not later than the following f . o. w. 

A strike or lock-out of the shippers* men only snail not exonerate them from any 
demurrage for which the charterer may be liable under the chdrter, if by the use oi 
reasonable diligence the shipper could have obtained other suitable labor. 

10. It is mutually agreed tnat, should war, prohibition of export or blockade pre- 
vent shippers from shipping or buyers from lifting the goods herein specified within 
the time stipulated in tiie contract, this contract shall be canceled for goods not 
delivered. 

11. Payment to be made on receipt of and in exchange for shipping docu- 
ments by approved acceptances of sellers' or authorized agents' drafts, payable 
in London at /our months from date of bill of lading, or at buyer's option, in cash 1^ 
2i per cent discount payable in London. Sellers to give notice of vessel's arrival m 
the case of steamers by telegraph, and buyer's option as to mode of payment to be 
declared on receipt of such notice. 
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12. Should any of the goods not be removed by September i, 19Uy payment to be 
made in the manner provided above against approximate invoice of the said date, 
the ^oods then remaimng at* the risk of the buyers but at the expense of the sellers, 
IHovided, however, that if the goods are still unshipped by Slst August of the following 
year, the buyers shall pay 5s. per standard rent to the sellers. Buyer's liability to 
pay for the goods under this clause shall, however, be suspended if the tidlure to 
lemove is due to any of the contingencies covered by clause 9, and the drawing date 
Aall be postponed for a period corresponding in length to the duration of tiiedelay. 

13. No complaint or daim will be recogpized by sellers upon any goods shipped 
under this contract, unless reasonable particulars are eiven to agents within 21 days 
bom date of ship's final dischaige, but any daim on uie condition of the goods shall 
be announced within 14 days thereof. No claim shall be recognized on any item or 
aepuate parcel shipped which has been broken into; but otherwise buyers shall be 
at liberty to deal with any items or parcels on which there is no complaint without 
— hdice to their right to claim on any intact items or parcels (including separate 

of lading delivered overside) under tibe arbitration clause. An item or parcel 
considered to be intact if it can be produced to the arbitiators in its entirety 

/ftoperty in goods to be deemed for all purposes, except retention of vendor's 

br unpaid purchase price, to have passed to buyers when goods put on board. 

> *f!hB goods to be shipped under as many bills. of lading as may be required by 

JHy provided that the total number issued shall not exceed 5 per 100 standards, 

[ that for any B/L in excess, buvers shall pay one guinea. 

1 16. Should any dispute arise under this contract wmch it may be found impossible 

>iBtUe by amicable arrangement, the same shall forthwith be refeired to the decision 

fa third party to be mutually a^preed upon, or in de&iult of agreement to two arbi- 

^tors, one arbitrator to be appointed by the sellers and one by the buyers. Such 

ntrators shall, previously to entering upon the arbitration, appoint an umpire, and 

B arbitration snail be subject to the Engush Arbitration Act of 1889, or any subsisting 

■natatory modification thereof or substitution therefor. Buyers shall not reject the 




I days after being requested through 1 „ 

lo, the arbitrator thus required shall be appointed by the President, or foiling him by 
be Vice-President of the Timber Trade Federation of the United Kingdom, on the 
application of either party. In the case of a claim not exceeding £25, or on less than 
25 standards the dispute shall, if not amicably settled, be referred to one arbitrator, 
and in defoult of the parties agreeing on his appointment, he shall be appointed by 
-Ihe President, or failing him by the Vice-President of the Timber Trade Federation 
if the United Kingdom. Eveiy arbitrator or umpire shall be selected &om members 
Hf the timber trade, or from the arbitrators approved by the Timber Trade Federation 
^ the United Kingdom, or by the Scandinavian Sawmillers' Associations. Any 
ivani shall be final and binding upon both parties. The costs of such arbitration 
1iall be left to the discretion of the arbitrators or umpire. In deciding as to costs, 
he arbitrators or umpire shall take into consideration the correspondence between 
*' I parties relating to the dispute, and their respective efforts to arrive at a fair settle- 
Ht. This agreement shall oe made a rule of court on the application of either |MUty . 
^ above cuuse not to apply in case of any of the goods being shipped to the colonies 
^Mediterranean ports. 

In the contracts the sellers are ^ven some latitude in regard to 
'changing the specifications. While in other countries exporters have 
lometimes misused this right and have shipped specifications of an 
entirely different nature for those desired by the importers, this com- 
^aint has seldom or never been heard in connection with shipments 
irom Sweden. Norway, and Finland. The buyer also has a right to 
make some cnahges in the specifications, but the difference between 
the seller's right and the buyer's right in this respect is that the 
seller has only the right to increase or decrease the quantity of the 
different items, but must always ship the total quantity specified in 
the contract, whereas the buyer can vary the total quantity to be 
shipped, up to 10 per cent, but the quantities covering this variation 
mimt not exceed 50 standards (99,000 feet board measure). If the 
Aipper is supplying excess quantities beyond the variation to which 
2oa2*— 21 ^15 
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. he is entitled according to the contract, the importer may refuse 
accept these excess quantities. If the exporter, on the other ha 
supplies smaller Quantities than he should according to the contri 
the buyer must Doth pav for and accept these quantities sliipp 
but he can afterwards mane a claim for losses caused by the exports 
f dlure to carry out the contract. In regard to short lengths, the sgj 
is compelled by the contract to furnish lengths of 6, 7, and 8 feet 
to and including 5 per cent of the whole cargo, and the seller also 1 
the right to demand that this quantity be included in each car 
whether short lengths are needed for stowage or not. 

There are no special rules covering the distribution of this stowj 
among the different items, and certain dimensions always are acco 
panied by a larger percentage of short lengths than other dimensic 
dependent upon the percentage of short lengths produced by the n 
in each case. The contract generally stipulates that the expor 
must make up the shipment ofa fair si>ecification and this stipmati 
is to some extent a protection for the importer in this respect. 1 
short lengths are not taken into consiaeration in calcmating t 
average length of the whole cargo. The contract specifies that t 
lumber must be properly season^ and graded according to the usi 
established rules of the particular exporter. One exporter is n 
dependent upon the gradmg rules that other exporters in the sai 
district may use. 

After the Imnber has been removed from the dock and is proper 
protected in the barges, the exporters are not responsible for ai 
deterioration. 

The following is the form for the bill of lading: 

Shipped in good order and condition by in the good steamstip called the Pa 

whereof Nordaren is master for this present voyage, and now lying in Gefle and bouj 
for Hull {Dock as ordered on arrival) via other loading ports, as per charter, dated Ju 
20, 1914 (with liberty to call at any ports in any oraer, to coal, or for loading or dJ 
ch a rgi ng cargo under the ice clause — No. 8 — ^in the undermentioned charter part 
or otherwise, to sail without pilots, and to tow and assist vessels in distress, and 
deviate for the purpose of saving life or property). 

E^B ^^^^^ pieces 3X9, 4^; 1^X5; 1X5, 4^X4 inches deals, battens and board 

of which — pieces on deck at charterers' risk. And to be delivered in the like goc 
order and condition at the aforesaid port of Hull as above. 
The act of God, the King's enemies, restraint of princes and rulers, perils of tl 



seas excepted . Also fire, barratry of the master and crew, pirates, collisions, strandlDi 
and accidents of navigation, or latent defects in, or accidents to, hull and/or machinery 
and/or boilers, always excepted, even when occasioned by the negligence, defaul 



or error in judgment of the pilot master, mariners, or other persons employed by th 

shipowner, or for whose acts he is responsible not resultiiig, however, in any caa 

from want of due diligence by the owner of the diip, or by the ship's husband c 

manager. 

unto Order or his or their Asskns, he or they paying freight for the same as per chartc 

party dated June tO, 1914, all the terms ana exceptions contained in which chartc 

are herewith incorporated . 

General average payable according to York Antwerp Rules, 1890, excepting tha 
jettison of deck cargo (and the freight thereon) for the common safety shall be allow© 
as general average. 

In witness whereof the master or agent of the said ship hath signed three bilb o 
lading all of this tenor and date, any one of which being accomplished the otben 
to be void. 

Dated in Gefle this 9th day of July, 1914- 

Quality, condition, and measure unknown. 

J. NORDQBBN, . 

Captam- 
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BRANDING. 

When the branding system was started in Sweden is not record 
but it is thought to nave been in existence for 100 years or mo 
The branding of lumber is in general use all over Sweden. There 
no exporter of any importance in the country who does not in soi 
way or other trade-mark his lumber for export. 

The Swedish brands usually desi^ate the name of the shipper a 
the grade of lumber. Some mills also find it desirable to differentia 
in the brand between pine and spruce and also between planed luml 
and rough lumber. 

The effect of trade-marking lumber can not be overestunated, a 
it would be impossible to consider the success of the Swedish lumt 
exporters without giving attention to their branding svstem. T 
Swedish lumber exporters contend that unbranded lumber indica^ 
that there is something wronc with the product, because the produc 
or exporter has shown himself unwilling to stand behind it. 

It has been mentioned that certain mills or districts obtain bett 
prices than others. These higher prices are due in many cases 
the fact that the mill or the district has been careful for years in mai 
taining its reputation by always shipping the lumber up to grade ai 
otherwise carefully fulfilling its contracte. Many importers are ^wi 
ing to pay an extra charge to be assured that the liunber will 1 
shipped strictly according to contract. The effect of the brand 
not restricted, however, U) the importer. The wholesalers and coi 
sumers generally pay as much attention to the brand as the import 
and it is frequently heard abroad that customers specify the san 
brands year m and year out. The demand for such oranded lumb 
therefore is being created not only by importers but also by th€ 
customers — wholesalers and consumers. 

It is readily seen that these conditions tend to increase the demac 
for the different brands of Swedish lumber and that price cuttiE 
between the exporters to some extent will be eliminated by ha vie 
each mill cater to the old-established customers. The larger tl 
chentele of the exporter, the more careful he must be to retain h 
customers by maintaining the established standards of grades. 

Indicating the ^ade on each piece is of the greatest importance 
In case of claim, it would always be easy to arrive at a conclusioi 
because every piece of lumber bears the quahty mark and no tampei 
ing with the grades is possible. In cases where only the shipper^ 
name is indicated on every piece of lumber or the lumber does no 
bear any trade-mark at all, tampering with the grades is easy and c 
frequent occurrence. If the importer buys lumber of one grade an 
sells it as a higher grade, the consumer will not be protected and th 
resulting dissatisfaction will eventually cause a decreased demand fo 
inadequately branded stock. 

In the case of lumber branded with the shipper's name and th 
quality at the same time, it is impossible to misrepresent the quahty 
upon which basis the lumber is sold and although the prices may b< 
higher brfore it reaches the consumer, he always knows what he h 
paying for. In case lumber not up to grade has been shipped, nc 
responsible shipper could afford to disr^ard the settling of sucli 
claims on branded stock, and knowing this, the agents handling sucl) 
branded lumbeo* are likely to work on a lower commission basis 
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kecaiise handling such stock involves less trouble. The brand is also 
I guaranty for the importer and he is willing to pay for this assur- 
ance of the shipper's responsibility. 

To show the importance that is attached, to the branding of Swedish 
lamber, it may h^ mentioned that some time ago a foreign Govern- 
ment offered for sale at low prices stocks shipped by comparatively 
imknown Swedish exporters. These stocks were open for inspec- 
tion at the port in the foreign country. In spite of the low pnces, 
most of the importers preferred to pay several dollars extra for 
branded lumber from old established concerns in Sweden, though the 
Jumber oflFered by the Government was said to equal the branded 
bmber in quality. 

The branding of pine and spruce separately is not general but it is 
seen at times. The pine, for instance, may be branded in blue and 
^race in red. Planed lumber is usually branded with a special 
^bol to distmguish it from rough stock. Several Swedisn ex- 
K)rt€rs give as a reason for this practice that Swedish lumber is 
ften planed unsatisfactorily in foreign countries, and if such 
laned stock is sold caiTying the brand of the Swedisn shipper of the 
ough stock it may misrepresent the Swedish shipper unless there is 
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Fio. 104.— Sample of Swedish advertisement, showing brands. 

wme indication that rough stock was shipped from Sweden and that 
Ihe defective manufacture, therefore, is due to causes beyond the 
exporter's control. 

oome firms niay also make special grades and brands for dis- 
lolored liunber. rarticularly the mills cutting a considerable per- 
sentage of the upper grades of stock may obtain a better price for 
liscolored limiber by separating it from the other grades. Manj 
toills have three or four grades of discolored lumber. This stock is 
always specially designated as discolored stock in order to prevent 
tampering with the grades. 

SawmiU companies operating several mills in different districts 
may have different symbols indicating the point of shipment. Some- 
times the mills have different symbols for each country of destina- 
tion, but this is not always considered good policy. 

Tnere is a variety of types of brands. Usually the brands are 
made up of the initials of the mill or mill owner, and the different 
qualities may be designated by a crown, star, a plus or a minus sign, 
or by the order in wnich the letters are placed. The following are 
some of the Swedish lumber brands for various grades of lumber and 
places of shipment. 
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HUDIKSVALL SHIPlfEKT. 

Sawn lumber: 

First grade HigrH 

Second grade HiSrH 

Third grade H SH 

Fourth grade EHB 

Unsorted grade +H H-f- 

Pifth grade M I) M 

Sixth grade M M M 

Planed lumber: 

First grade ^HTA^ 

Second grade .HTjgf AB 

Third grade H TA B 

Unsorted grade HWALL 

SKELLEFTEA SHIPMENT. 

Sawn lumber: 

First grade JMA 

Second grade RKL 

Third grade UND 

Fourth grade BAB 

Fifth grade NPU 

Sixth grade B#A 

Unsorted grade BURE 

Planed lumber: 

First grade BU^RE 

Second grade B U* BE 

Third grade BAB 

Unsorted grade BURE 

Symbols are usuaUv selected for the different grades in such a way 
that tampering would be difficult. Sometimes the entire name 
of the mill may be made the basis of the brand, and this is very effec- 
tive if the name is short. Some mills register their brands, but thia 
is not usually considered necessary, although several shippers in 
Sweden and in neighboring countries have taken the same branding 
symbols. 

Both in Sweden and abroad there have been published keys to 
the different brands. The Swedish edition is especially complete 
and is called the Timber Trades Handbook, published by Th. A. 
Askergren, Stockholm. It contains very valuable information ia 
regard to the shipping marks in Sweden, Norway, Finland, and 
Russia, and general information as well about each one of these 
countries. The first part of the book contains data about the forests 
and the lumber and pulp industries in each country, and in the sec- 
tion containing the directory of the various exporters complete 
information is given in regard to the mills, their equipment, pro- 
duction, admimstration shipping ports, and agents, ana a complete 
record of the different brands, covering all grades and species. 

A book called Shipping Marks on Timber is published by the 
Timber Trades Journal, of London. This book contains a key to the 
different brands for Sweden, Norway, Finland, Russia, Germany, 
Canada, the United States, and a few other countries. 

Branding in Sweden may justly be termed the backbone of the 
lumber export trade, and it would serve the same purposes for 
American lumber exporters if it were generally adopted in the 
United States. The oranding of lumber for export in the United 
States might be handled in the most eflBcient way by having the 
various lumber associations arrange for a uniform system of desig- 
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ing shippers' names, quality, species, etc. The brand could also 
bt€ that the shipper was a member of one particular association. 
this way greater uniformity would be feasible and it would be 
ler for the importers to acquaint themselves with the meaning of 
3e symbols. Frobablv the branding would also redound to the 
^t of the reliable shippers if the association could exercise a 
m control of the use oi the brands by refusing membership to 
oriously dishonest exporters. It would be advisable for Ameri- 
shippers to register their brands. Hie quality of the lumber 
old be indicated by the brands; otherwise it would still be easy 
middlemen, importers, wholesalers and retailers abroad, to tam- 
^th the grades. 

TRADE JOURNALS — ADVERTISING. 

[)ne lumber trade journal in Sweden has a wide circulation among 
i exporters in that country and in Norway, Finland, and Russia, 
d also among the importers in the various countries. This publi- 
Soa, called The Swedish Timber Ti'ades Journal, is published in 
ockholm and contains valuable infonnation on the lumber market 
the different countries, besides various articles on freights, produc- 
81 of lumber, and matters of local interest. The leading articles 
this paper are printed in English also. 

idTertising system^ in EJurope, as a whole, are not developed to 
Jch an extent as in the United States. In many cases some old- 
l)lished firms contend that they are so well known that they do 
kave to advertise. Many firms seem to have all the busmess 
can handle and are unwilling to enlarge the scone of their activi- 

In this respect business generally is conductea in a much more 

Tative way than in the United States. 
I uifttuiiiber export trade in most of the European countries belongs 
»one of the most conservative branches of commercial activities, 
H the advertising of lumber or the advocating of different species 
'lumber for different uses is not usually seen. The Swedish lum- 
^.exporters do not avail themselves of the press to further their 
^688 to any great extent. 

The more important Swedish exporters limit their advertising to 
M? statements in Swedish and foreign lumber journals, usually 
staining only the name of the shipper, the capacity of his mill, 
^ing marl^ (brands), and the name of the agent handling his 
^ucts. No efforts are being made to push the different products 
mother ways through the press or to point out the special features 
'connection with the shipments from any one expK)rter. 
^%ure 104 is seen a typical Swedish advertisement of this nature, 
?^ntinff one of the largest shippers in northern Europe. The 
■p^fact that this company has been estabhshed since about 1225 
^ ^. would probably give this company a standing without any 
Jjther explanation. The importance that the SweSish exporters 
^h to their brands is seen from the fact that these brands are 
^y always inserted in the advertisement. 

^J^onally Swedish lumber exporters also take an active part in 
jWy advertising their stocks in foreign markets. Figure 91 
?0W8 8uch an example, giving a price list, accompanied by an ex- 
^on in Greek about the Swedish exporter and his products. 
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steamships, etc., whose lumber the importer who issues this cc 
logue is handhng. It must also be noted that the trade-xna 
occupy a very prominent place in this price list, which sho^^ ti 
even m so small and unimportant a market as Greece the tr^ 
marks are considered essential for the efficient marketing of Sw^e<j 
lumber. 

SWEDISH LUMBER EXPORTERS' ASSOCIATION. 

The excellent results accomplished by the Swedish lumber 
porters in extending their markets all over the world would not hi 
been obtained were it not for the important work of the S\Fed 
Lumber Exporters* Association. This association has been in exi 
ence for many years, but only during the last decade has it pla^ 
any important part in the export trade. At present the memb 
ship represents the shippers of more than 90 per cent of the luml 
exported from Sweden. The outsiders consist mainly of smaller uk 
which do not produce sufficient quantities to make any difference 
the pro-am of the exporters' organization. The main office of tj 
association is located in Stockholm; there are several branches 
theprincipal shipping districts throughout Sweden. 

The membership fee paid in Sweden is rather low. During noni 
years the membership fees amounted to about $20,000, but at pres^ 
they are somewhat mgher. The expenses are chiefly for administi 
tion and office expenmtures, as generally money is not given out i 
advertisements, exhibits, etc. 

The principal obiect of this association is to maintain a cert^ 
price standard on lumber for export. In advance of each selli 
season a special committee of the members decides upon the mii 
mum prices for each district which the members must obtain. Befo 
the war there was no written contract in regard to the minimii 
prices- the understanding among the meml]^rs was considered 
*' gentlemen's agreement.'*^ During the war, however, stricter mea 
ures were taken to prevent the members from underselling ol 
another, after the placing of orders for the AUies was put into ti( 
hands of the British Timber CJontroUer. It was evident to the Swe| 
ish exporters that weakness on the part of any of their members ] 
their selling policy would immediately have a serious effect on tl 
prices for all nulls. Special contracts, accordinglv, were signed fc 
all members, whereby they boimd themselves to ooserve the rules i 
regard to the general selling poUcy, minimum prices, etc., establishe 
by the association. A board of 17 representatives from all shippiu 
districts was appointed by the members, and detailed minimum pric 
lists were issued covering each dimension and grade in each shippip 
district. The different countries of destination were given specie 
schedules. The prices were changed from time to time to follow th 
market. Special attention was given to extra charges for odd sizes 
etc. 

The members were required to establish a certain financial guar 
anty to which the association had access in case any member should 
break the contract, and heavy fines were imposed by the associatioi 
for such breach of agreement. Furthermore, it was left to this com 
mission to pass on important questions in regard to the general sellini 
poUcy of tne members. This arrangement is still in effect and will 
probably be maintained. 
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The members must report the details of sales as soon as they are 

made. This information must contain a detailed account of the terms 

of sale, specifications, pric^, and country and region of destination, 

but not the name of the importer nor the port of destination. This 

information is communicated to the other members, who thus are 

able to follow the market independently of any information from the 

outside. This system stood its test during the latter part of the war 

and the Swedish lumber exporters were able to raise their prices on 

their products to correspond to the heavy increases for raw material 

and labor. 

This cooperation among the exporters in Sweden enabled them to 

J deal successfully with the strongest and most powerful factor in the 

\ lumber import trade that the world has ever seen. That this coopera- 

i tion will continue is certain, particularly since the Finnish Association 

I has entered into a close connection with the Swedish Association, 

I establishing a fixed relation between the base prices in the two 

i countries. 

Important work was accomplished before the war by the Swedish 
Association in having the contracts covering lumber sales for export 
standardized for all mills. During the war several important changes 
were made in the established form of the contract, such as selling on 
a guaranteed rate-of-exchange basis, all of which were taken up by 

* the association in behalf of its members. 

* Various efforts have also been made by the association, through 
the district branches, to stabilize the prices on saw logs delivered at 

} the main floating rivers. It can not be said that the association has 

I been so successml in this imdertaking as in fixing prices for lumber 
export. If it were only a question of competition among the asso- 
. ciation members in regard to the purchase of saw logs, the matter 

* would not be so difficult, but many outsiders and pulp millg offer 
- keen competition, and the base price fixed at the beginning of a season 

* is seldom adhered to. 

J The curtailing of production by mutual agreement has not often 
p been necessary. The mills generally judge for themselves in advance 
f of each season what the prospects will be for the next sales campaign, 
f and as they generally have the same customers year after year, each 
mill decides its own poUcy. 

ABBrrBATION SERVICE. 

Before the war the association instituted an arbitration service in 
several of the principal importing countries. It was frequently found 
that importers made unreasonable claims, knowing that the exporters 
or their representatives could not always check up their statements. 
' Swedish lumber experts are stationed m different lumber centers in 
\ Europe and in case of claims the assistance of these experts can be 
demanded. The contracts usually stipulate that the decision of these 
exDerts is to be final. 

. in the United Kingdom, during 1914, the association experts acted 
^ 31 cases of claims involving approximately 6,000,000 feet board 
measure of sawn and planed mmoer. The total amount of claims 
demanded was about $8,100, of which about $3,200 was granted. 
^ 12 cases the complaints were poor quahty ; in 3 cases poor quality 
^d excess of wane; in 3 cases, excess of wane; in 2 cases, excess of 
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wane and exce^ percentage of short lengths; in 1 case, excess of 
wane, discoloration, short averi^e lengths, etc. ; in 1 case, scant lum- 
ber; in 1 case, rot; in 1 case, discoloration; in 1 case, warped stock; 
in 1 case, careless trimming; in 1 case^ scant thickness; in 1 case, de- 
fective tying of bundled goods; and m 1 case poor manufacturing. 
Two cases were unjustified claims. Considering that the United 
Edngdom is the most important market for Swedisn lumber, the num- 
ber of complaints is insimificant. 

The experts are paid chiefly by the Swedish Exporters' Association, 
but their services nave been considered very valuable by both ex- 
porters and iinporters. Besides their assistance in tiie satisfactory 
settling of claims, the mere presence of these men prevents man^ 
unreasonable complaints. Among the reliable importers this arbi- 
tration system has been looked upon with favor because it proves 
that the intentions of the Swedish shippers are to make right what 
might be wrong. The expense of maintaining the service is consid- 
erable, but it is estimated that the Swedish exporters indirectly are 
deriving great benefits. The value of this assistance must be esti- 
mated not by the nimiber of disputes that the arbitrators may settle 
in the exporters' favor but rather by the elimination of many com- 
plaints tlipough the presence of these representatives abroad. 

ATTEMPT TO ESTABLISH UNIFORM GRADING RULES. 

Efforts made by the association to establish uniform grading rules 
for its members have not succeeded. This circumstance must be seen, 
however, in the light of the proverbially conservative policy of the 
Swedes in all their dealings. Certain milla long ago established a 
standard of grades, which is known to their customers, and change 
in this standard of grades would give their old-established connections 
reason for dissatisfaction. The association, therefore, has not hem 
able to establish uniformity in this respect, although the question 
has been considered. 

CHARTERING BUREAU. 

One of the most recent and most successful activities of the asso- 
ciation is the establishing of a freight bureau for its members. With 
the increasing c. i. f . sales in Sweaen, many exporters, especially the 
smaller ones, have lost a great deal of money on the chartering of 
vessels because they were not always in a position to follow the freight 
market. Only the largest mills can afford to maintain a chartering 
and shipping department. Many mills are located at a g;eat dis- 
tance from tne principal shipping centers and often it is dmcult for 
them to keep posted as to freights, etc. Usually, therefore, the mills 
have been more or less in the hands of the steamship owners. 

In order to remedy this condition, the association established a 
chartering bureau in 1915. The object of this bureau was to keep 
the association members informed regarding the freight market and 
to enable them, to form their own opinion m regard to the tonnage 
(question. It was first intended to operate merely as an informa- 
tion bureau, but later, the bureau's activities were extended to the 
chartering of tonnage for association members. From time to time, 
the exporters turn m to the bureau reports regarding their future 
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tonnage requirements, and these enable the bureau to work to better 
advantage. 

The bureau does not speculate in freights, and tonnage is char- 
tered only when it is needed. Opinions differed a great ded at the 
start r^arding the usefulness of such an organization, but the asso- 
ciation members now seem to be vwy well satisfied with the results. 
The cost of maintaining this service is borne by the association mem- 
bers through a small membership fee based on a fraction of 1 cent per 
1,000 feet of the total shipments of the various mills during normal 
years and a small commission per ton of chartered space. 

INFORMATION SERVICE. 

One of the most successful and most important activities of the 

asociation is its information service. It is difficult to find exporters 

better posted on conditions in the importing coimtries than the 

Swedish lumber exporters. Aside from the fact that many of these 

porters themselves have spent considerable time abroad working 

various lumber offices and nave frequently traveled in the princip^ 

porting countries in Europe, they are constantly kept posted 

rough the association with regard to events in the lumber world. 

The association publishes a confidential magazine, by which its 

members are kept informed regarding market conditions, prices, 

stock needed, etc., for different countries, the data being supphed by 

regular correspondents all over the world. Very full information is 

Ten in this way, both in regard to the matters directly affecting 

e Swedish exporters and also in regard to the activities of the other 

incipal lumber-exporting countries. Information from Swedish 

v-^vernment officials abroad is also incorporated in these reports. 

The Swedish lumber exporters fully understand the value of this 

pubUcation, as the Sweetish papers in general contain only limited 

mformation in regard to market reports, etc. ' 

The association has also taken up the work of compiling statistics. 
Data are gathered from all parts of the world concemmg imports and 
"exports oi lumber, and special attention is given to the other north 
■European lumber-exportmg coimtries. Complete import statistics 
jlor every market are also prepared, so that the members at all times 
can foDow the development of their own business, as well as that of 
the other lumber-exporting coimtries. The association's statistics 
ireprobably unequaled. 

^ The association also warns Swedish exporters against dishonest 
importers and agents. Therefore a questionable deal may be made 
by an agent or importer once, but hardly twice. 

The information service is not confined to conditions affecting the 
lumber export trade in foreign countries. The technical problems in 
^f^ard to sawmill machinery, etc., are occasionally taken up in the 
■confidential pubhcation^ but this service has not yet been fuUy devel- 
oped. The district offices all report to the head office and these 
reports are published in the magazine. Such information contains 
reports on forest operations, floatmg, sawing, exporting, labor supplv 
and demand, etc. The association also published statistics regard- 
ing stocks on hand and sales made in Finland, Russia, Norway, and 
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These are the principal items covered in the confidential publica- 
tion. All of it is considered confidential and is reserved for mem- 
bOTS. Very little information is given out to the press. A branch of 
the information service, however, is devoted to press campaigns, 
which are carried on by the association when questions arise tnat are 
of vital importance to its members, in regara to legislation, tras- 
portation, taxes, tariffs, etc. 

COOPERATION WTTH GOVERNMENT AND WITH OTHER ASSOCUTHSA^ 

The association's influence in official circles is considerable niit 
is looked upon almost as a semiofl^cial institution. It recbives lib- 
eral support from the Swedish Government in many wavs, m fte 
success of the lumber export trade, which affects the whole natiorih 
welfare, is thought by many to be dependent mainly upon this twpft* 
ization. There are no antitrust laws in Sweden and price fijOBg^il 
not contrary to the law. If the exporters operate successfully, * 
revenue of the Government in the form of taxes increases c^ 
pondingly. 

During the last years before the war an important step was 
bj the ^edish association in seeking the cooperation of other 
<;iations in northern and eastern Europe. Especially with the 
nish association, the Swedish association has established very 
coimection and the newly reorganized association in Finland is 
modeled after the Swedish association. The Swedish association is 
also cooperating with the association in Norway; but as Norway 
exports mainly planed lumber and the conditions in general awj 
somewhat different from those in Sweden, the need for close coopJ 
eration with this country is not so pressing. With Russian lumbed 
associations a similar plan of cooperation was started before the war/ 
but this work did not lead up to any tangible results on accoxmt of the 
lack of organization among the lumber exporters in Russia. Renewed 
efforts are contemplated, however, when order is restored in that 
country. The Finnish^ Norwegian, and Swedish associations and a 
few local Russian associations exchange reports concerning stocks oa 
hand, prices, and sales made. 

ADVANTAGE OP SIMILAR ORGANIZATION FOR UNITED STATES. 

It would be of ^eat benefit to establish a lumber e:^ 
association in the Imited States, to take up several of the acti^ 
in which the Swedish association is engaged. Leaving the { 
fixing question out of consideration, an association of export6lt._ 
this country could offer valuable service to both exporters jltal 
importers by establishing uniform sales contracts, arbitration sarafi 
abroad, a chartering bureau, etc., and could also disseminate infiMtj^ 
tion among American exporters regarding market conditions abpA 

TERMS OF FAYBIENT AND FINANCING OF LUMBER EXPORT TRAM. 

Considering the heavy investments that most of the Swediak 
sawmill plants and forest operations represent and the length of tama 
that the operators usually must wait for their money from the time 
the timber is cut imtil it is manufactured and ready for shipment, 
it would not be possible in most cases for them to grant long credits 
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to importers. The cases where the exporters in Sweden carried the 
importers for any length of time were rare. The financing of the 
lumber export trade therefore, had been left to a large extent to 
iMUifal or agents. It is an erroneous impression which has prevailed 
that file Swedish exporters were able to extend their markets abroad, 
majfllf because they themselves granted long credits. 

EDofiog the war, many changes were made in the methods of 
ymgfor lumber shipments; but as developments since the armistice 
re shown that Swedish shippers are doing business on practically 
the make basis as before the war in regard to conditions of payment, 
it is more important to give attention to pre-war conditions than 
■to the many stipulations with regard to payment that were dic- 
;tatedby abnormal conditions during the war. 

Bdhre the war. the usual terms of payment in connection with 
ithe ttportation ot lumber were the following: Cash with order, less 
disoflPont; open credit; cash against dociunents, less discount; draft 
at siAt or at stated time after date of bill of lading. 

(my in case of shipments to new markets such as the Levant, 
■id Id unknown customers was cash required with order. It was 
costcmaiT to require an imknown purchaser to open a confirmed, 
vroiNK^ble bank credit in favor of the exporter at one of the princi- 
pal financial centers in Europe, so that the exporter could obtain 
I payment by drawing a draft against this credit, when the shipment 
nad been made. 
The open credit was not used very often. 

Bv far the most common way^ of arranging for the payment of 
ftomDer for export was the drawing of drafts, either upon the im- 
Jporters direct or on the agent, who m timi coiud make special terms 
irith the importers. The usual procedure was as follows: As soon 
te the ship was loaded, the exporter would draw a draft on the 
importer and, if the terms were cash, the draft was made payable at 
li^t, less a stated discount of 2 per cent or 2^ per cent, as the case 
Blight be. Where credit was to oe given, the draft was made pay- 
able three to four months from the date of the bill of lading. Tms 
draft was drawn in duplicate. The first of exchange, together with 
tt^ shipping documents, was usually sent to the shipper's agent who 
^*' the cai^o and this agent immediately presented it to the im- 
sr for his acceptance: As soon as the draft was accepted it was 
rumed by the unpK)rter to the agent in exchange for shipping 
.cuments. If the cargo was sold f . o. b. Swedish port, the dociunents 
ovld be bill of lading indorsed in blank by tne shipper, invoice, 
ttid specifications; and if sold c. i. f., insurance policy and charter 

ety would also be included. Consular invoices also must sometimes 
furnished by the shippers. 

When cargoes were sold on a c. i. f . basis^ two drafts were generally 
teim by tne exporter, one payable at sight, covering freight and 
OiBrance, and the other at tnree to four months from date of bill 
d-Iading, covering the amount of the invoice for the lumber ship- 
wat alone. Only with the bill of lading in lus possession would 
the importer be able to prove himself the rightful receiver of the 
cargo. The first of exchange, carrying the importer's acceptance, 
would then be kept by the agent and presented for collection on tiie 
date when the draft fell due. 
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In case the exporter should want to discount the draft, he woul< 
sell the second of exchange to a local bank; the bank would thei 
present the second of exchange at the agent's office and woulc 
obtain the first of exchange duly accepted. The bank woxild there 
upon attend to the collection itself. The agents generally did no 
charge any commission for their service, while a bank made a smaJ 
charge for cashing this document. In cases where shippers hav< 
advanced money to the captain on the freight, a sight draft is drawi 
for this amoimt. 

In some cases, the agent would guarantee the solvency of thi 
customer to whom he had sold (del credere) and would receive i 
commission, usually one-half to 1 per cent, for such services. Througl 
special arrangement the exporter in many cases could draw a draf 
on the agent for the amoimt of the invoice, less agent's commissioD 
and the agent, in turn, would draw on the importer, with whom h 
could make special conditions in regard to terms of payment. Manj 
of the large agencies abroad maintained banking departments, b\] 
other agencies of less financial resources would make arrangementj 
with their banks to discount the drafts drawn by them on the iml 
porters. In this latter way, it was not necessary for the agents t^ 
operate with large capital. Many agents, however, practically 
financed the importers and in this way were enabled to effect mani 
sales for the exporter in cases where tne exporter himself would na 
be wiUing to give long credit. It is also certain that the agents whi 
financed the importers in this way were often able to exercise ai 
important influence on the importers known to make imjust claims 

The terms of payment vary considerably in the different countriei 
In dealings with the United Kingdom, the usual terms were cash, 
days after sight^ less 2 J per cent discount, or draft payable 4 monia 
after date of bill of laaing. Contracts made with British colonii 
markets usually called fqr payment in London^ 3 days after sight 
less 2i per cent discount. In some cases credit of 4 months Mta 
date of Dili of lading was granted. The terms of contracts for ship 
ments to France ana Belgium were generally cash, less 2 J per ceni 
discount, or 10 days after sight, less 2 per cent, or draft payable^ 
months after date of bill of lading. Special conditions cover th^ 
German market. The usual terms of payment were cash 3 dajjj 
after sight, less 2 per cent discount, or cash 10 days after date of bil 
of lading, less 2 per cent discount, or draft payable 3 to 4 montW 
after date of bill of lading. The condition of paymeat for the Nether 
lands and Denmark were generally drafts payable 3 to 4 montW 
from date of bill of lading or cash, less 2 per cent discoimt. Spanisl 
importers usually paid cash, less 2^ per cent discount, or by drafl 
payable in London, 4 months after date of bill of lading. In som« 
cases, particularly in southern Spain, longer credits were granted. 
For the Levant and North Africa, the exporters usually demanded 
bankers' confirmed credit in London, less 2 J per cent discount; or| 
in case of well-known customers, drafts were made payable 4 month^ 
after date of bill of lading. The Swedish Exporters' Association 
endeavors to have cash discount limited to 2 per cent for all conntries. 

It is easily seen that the agents of the Swedish shippers perform a 
very valuable service in the financing of the lumber export trade 
when the shippers themselves are unable to grant the neceesarr 
credit. Many importers whose reputation and standing would be 
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eonsidered satisfactory might not be able to purchase an entire cargo 
St credit were not given. The agent also ascertains the financial 
itonding of the importer before he makes a sale, even in cases where 
I0 does not assume any financial responsibility for his client. It 
mist be noted, however, that the Sweaish exporters always draw on 

leir agents for the full amount of the invoice, less the agent's com- 
lission. To^ be able to draw for only a certain percentage of the 
ttvoice (not including agent's commission) would not be considered 
mless the exporter were notoriously unreliable, and no first-class 
Igent would care to handle such business. The Swedish exporters 
operate on a financially strong basis and do not take on uncertain 
ustomers, and the agents also have the situation well in hand. 
Jierefore the losses sustained by Swedish exporters on account of 
lad debts are almost negligible. 

In regard to payment in special cases when delivery is not accord- 
Dgto contract, etc., see contract form on pages 223 to 225. 

The policy of the Swedish exporters in the near future will be to 
fant no credit to foreign importers. 

STANDARDS OF MEASURE. 

Although the metric system of measurement is compulsory by law, 
is not universally used in Sweden in the lumber trade, because the 
Host important markets for Swedish lumber employ the English 
ystem of measurement. In official statistics the metric measure- 
ment is used. There is no question that the metric measurement is 
IT more adequate and scientific and there is a strong movement in 
weden to have it adopted universally in the lumber trade. 
The cubic meter is equal to 35.314 cubic feet and a cubic meter of 
liwn lumber is equal to 424 board feet. In the international lumber 
rade, Swedish lumber is sold by the Petrograd standard, which is 

Kual to 165 cubic feet, 4.67 cubic meters, or 1,980 board feet. The 
ove figures refer to rough lumber. In measuring planed lumber 
le actual sizes of the planed boards are increased by one-fourth of 
n inch in width and one-eighth of an inch in thickness; this measure 
i called nominal measure and is made the basis of the measurements 
( the contents of planed boards. The planed lumber is also usually 
leasured in Petrograd standards, but sometimes the measurement 
te given in square meters, square feet, etc. It must be noted, how- 
rer, that lumber less than 1 inch in thickness is always figured at 
B actual measurement (adding J of an inch to the wiath and J of 
Hinch to the thickness), and not by surface measure, as is the cus- 
M in other countries. 

In regard to logs and hewn or sawn timber, the methods of measure- 
tent are very conflicting, some basing the measurement on top meas- 
irement and in other cases on the diameter of each log at the middle. 
fRie quantities are expressed in cubic feet, cubic meters, or Petro- 
tead standards. One Petrograd standard of hewn timber is equal to 
£50 cubic feet. One Petrograd standard of round logs is equal to 120 
tabic feet if measured by caliper and 100 cubic feet if measured by 
fcring. Pit props and split wood are usually measured by the cubic 
ithom, equal to 216 cubic feet. 
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RATES OF EXCHANGE. 

It was customary in the Swedish lumber export trade before th 
war to make quotations in foreign money. In selling to the Unite 
Kingdom and colonies and to sonie other countries quotations hav 
usually been made in pounds sterling, to Grermany in German mark: 
to France in francs, etc. This was possible before the war without an 
great risk caused by fluctuations in the rate of exchange, because tli 
rates were fairly constant from one month to another. During tb 
war the heavy fluctuations caused the Swedish lumber exporters t 
establish a fixed rate of exchange to which they tdl adhered. Thee 
fixed rates were as follows: £1 sterling, 18.20 crowns (par value, 18.1 
crowns); 100 francs, 72 crowns (par value, 72 crowns); 100 Grerma 
marks, 89 crowns (par value, 88.89 crowns) ; 100 guilders, ISO crown 
(par value, 150 crowns). By this procedure the Swedish exportei 
prevented any unforeseen losses through fluctuations in the rate o 
exchaiige audit did not make any difference whether the quotation 
were in foreign or in Swedish money. The exporter always knei 
the exact amount that he would receive in Swedish money. Thi 
system is followed at the present time and will probably continue a 
long as the rate of exchange is abnormal in most of the importinj 
countries. [In this report 9ie par value of Swedish money has beei 
used.] 

The following statement shows the fluctuation in the rate of ex 
change of the Swedish crown from 1914 to 1919 on London, Paris 
and New York. The rate on London is in crowns per pound sterling 
on Paris, in crowns per 100 francs; and on New lork, in crowns pel 
dollar. 



Years. 


London. 


Paris. 


New York. 


Highest. 


Lowest. 


Hi^iest. 


Lowest. 


Highest. 


Lowwt 


1914 


19.19 
19.43 
17.27 
16.16 
16.90 
18.06 


18.18 
16.97 
15.66 
12.02 
13.40 
16.56 


77.45 
77.60 
62.04 
58.28 
65.28 
65.38 


72.16 
61.64 
55.51 
44.18 
49.48 
48.48 


8.97 
4.05 
3.63 
3.414 
3.57 
4.10 


8.7S 


1915 


3.flO 


1916 


3.8ia 


1917 


3.5«S 


1918 


2.82 


1919 


8.49 







PRICES. 

The price level of lumber for export from Sweden fluctuated to 
some extent during the last 50 years before the war. The variations 
in prices have been especially noticeable after important wars, such 
as the Franco-Prussian War and the Boer War, etc. Shortly after 
the Franco-Prussian War Swedish lumber prices advanced about 
100 per cent. The price in 1874 covering rough and planed lumber 
was as high as $23 per 1,000 feet board measure. Alter that time 
there was a sharp decline and in 1879 the price came down to about 
$13. A further decline was experienced in the following years, and 
in 1886 the ebb was reached with a price of $12 per 1,000 feet. After 
1886 the prices increased, with some interruptions, until 1913, and the 
price for this year, about $20, represented the highest since 1875. In 
1914 the price level was somewhat lower, but during the war the 
prices increased and are at present about three times as high aa the 
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pre-war level. These abnormal prices must be attributed to the 
ereat demand for lumber in foreim countries, the limited supply 
mm other exporting coimtries, and the high cost of stumpage and 
kbor in Sweden. 

At present (November, 1919) prices have not shown any tendency 
to decline. On the contrary, one may expect higher prices m the 
future, as the demand will probably increase and it wiD take consid- 
erable time before Russia, which was the largest lumber-producing 
country in Europe, will be enabled to export such large quantities as 
it did before the war. Furthermore, competition among the northern 
European exporters has been regulated to some extent, and the im- 

Erters may not count on playing one exporter gainst another, at 
fit not in connection with exporters in northern Europe. 
Except on the west coast, it has not generallv been the custom in 
Sweden to sell on a c. i. f. basis; that is, the miUs have not generally 
undertaken delivery of the lumber at the port of destination and 
have not included charges for freight and insurance in their quota- 
tions. However, some mills have been in a better position than 
others to sell on a c. i. f . basis, as before the war a few mills in Sweden 
posseted their own tonnage. During the war several other Swed- 
fih mills either have acquired ships or have obtained a financial 
inter^t in shipping companies. It is believed that increased c. i. f . 
sales will be tne consequence in the future and that more mills wUl 
have their own tonnage. 

BASIS OF PRICE QUOTATIONS. 

For many years it has been customary in Sweden to base quota- 
tions on the prices obtained by the district of Hemosand. The cor- 
responding prices for the other districts are figured by applying the 
cttstomary diflference in prices between the difiFerent snipping dis- 
^ts and. those of the Hemosand district. 

Before the war there were no absolutely fixed relations among the 
prices obtained by the different districts, but this Question was 
settled in 1918, when the Swedish lumber exporters tnrough their 
association established fixed minimum prices for each district. The 
prices in different districts may fluctuate to some extent, as they are 
dependent lai^ely upon freight rates. 

The following schedule gives the customary difference in the f . o. b. 
prices per 1,000 feet board measure between the principal shipping 
ports in Sweden and the Hemosand district, which is taken as the 
basis: 

Omakoldflvik $0.31 below basis. 

£«»» $0.92 below basis. 

BkeUefteaandPitea $1.84 below basis. 

wu«aandHaparanda $2.46 below basis. 

Sundsvall $0.61 above basis. 

aMiksvall and Soderhamn $1.23 above basis. 

gevleand Stockholm $1,54 above basis. 

Ports south of Stockholm $2 .46 above basis." 

"O^boig Even up to $5 above basis. 

1 During winter season. 
2092^—21 16 



Digitized by 



Google 



242 SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 

It is impossible to give any general statement as to the rolativ 
value of spruce and pine lumber. Spruce was formerly sold at 
heavy discount, but later the difference in price between spruce ani 
pine decreased materially, so that immediately before the war sprue 
was selling for approximately 10 per cent less than pine. This state 
ment does not nold good for all dimensions; certain dimensions g 
spruce were sold at wie same price as pine, while other dimension 
were sold at a heavier discount than 10 per cent. During the wa 
the production of spruce in Europe materially decreased and sprue 
has therefore advanced in price more than pine. The main reasoi 
for this spruce shortage was the lack of exports during the war f ron 
Russia, one of the world's sources for this material. Furthermore 
the pulp factories consumed large Quantities of spruce logs, because 
this species is more suitable for pulp than pine. At present spruce 
and pme are generally sold at the same pnce, but certain stocKs oi 
spruce may be sold at a premium. 

In the price scales covering the different dimensions considerable 
variations have been experienced in years past. Considering thai 
Swedish exporters can furnish onlv limited quantities of wide stock, 
such stocks nave naturally been sold at a higher price than the stocks 
of which there is an ample supply, such as narrow boards. As the 
Swedish stock lists may contam as many as 600 different items, it is 
evident that a price scale must be used in order to enable the importers 
to estimate the cost of the different items without having special 
quotations for each. Before the war the price scales used in Sweden 
were not definitely fixed, as the demand from one year to another 
would vary considerably, and also the demand for certain stocks in 
the different countries. 

It was customary to select three or four of the principal dimensions, 
one for each of the foUowiog groups: Planks, battens (or scantlings), 
and boards (or narrow boards). The relative prices of these t&ee 
groups were usually not fixed but the prices of the different dimensions 
of each group generally had a certam relation to each other. The 
usual basic dimensions for which quotations were made were as fol- 
lows: 3 by 9 inches, 2^ by 7 inches, 2 by 4 inches, and 1 by 4 J inches; 
but other dimensions were sometimes given. 

During the war, with the fixing of minimum prices, the question 
of a definite price scale was also settled. Some variations have been 
made in the present schedules, compared with the pre-war schedules, 
particularly with respect to the value of planks and wide boards. 
Again, the decreased output of Russian stock, which contains a large 
percentage of wide sizes, has had its important influence on the market 

It must be understood, however, that the scale of prices is not 
absolutely definite because the exporter may deviate at times from 
the rules laid down by the association. Such deviations are dictated | 
by unusual conditions, such as specifications containing excess auan- 1 
tities of any one dimension of regular stock sizes, which would at i 
times cause extra prices, or an order caUing for a large quantity of 
undesirable stock, which the exporter may be forced to sell at a special 
discount in order to dispose of this material. Such cases, howev^, 
are referred to the association, if important. 

The question of grading enters into consideration in connection 
with the relative pnces of shipments from different districts; but for 
practical purposes the grading of lumber in Sweden may be considered 
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fairly uniform and it would require a detailed knowledge of conditions 
in the different districts to ascertain what effect the d&erent systems 
of grading would have on the prices. In some cases the least satis- 
factory products mav be sold at $1.23 to $1.84 per 1,000 feet below 
the prices obtained by the standard products in the same territory 
and in other cases the difference in price may be larger. Certain 
exporters have even been able to obtain $2.45 per 1,000 feet in excess 
of the prices obtained by other shippers in the same district, because 
their brands were well established m certain countries. 

Considering the different prices obtained by the various districts 
in Sweden, due consideration must be given to the question of freights 
and shipping facilities. For instance, the ports in northern Norrland, 
having onlv a short shipping season, must oe somewhat rushed in dis- 
posing of their lumber, while the shippers on the west coast of Sweden 
can take their time in selling, because they are able to ship the year 
roimd. The same conditions applv to the shipping districts south of 
Stockholm. Although the Stockholm-Malmo mstrict is usually 
known to have poorer-quality lumber in comparison with the Norr- 
land districts, the shippers in the Stockholm-Mahno district may 
obtain $0.61 to about $2.50 more than the shippers in the Norrland 
districts during the season when these latter snippers are imable to 
export their stock. During the summer months, nowever, the prices 
obtained by shippers in the Stockholm-Malmo district materially 
decrease on account of the competition with the shippers farther north. 
The lumber from the west-coast districts is sold at best advantage 
during the winter months. Lumber shipped from the port of Gote- 
borg usually obtains very high prices on account of the excellent 
shipping facilities which this port offers, having direct steamship 
connections with most of the foreign markets for Swedish lumber. 
Consequently the shippers in this port can make immediate deliveries 
and also ship in parcel lots. An mcrease of even $5 per 1,000 feet 
above the price obtained from the shippers in the Norrland districts 
is not unusual during the winter months on the west coast of Sweden' 
but these high prices refer only to the output of standard mills. The 
higher the freight rates the greater the difference in the price of 
lumber from the west coast and from the Norrland ports. 

The prices are usually quoted on an average-lengtn basis; counting 
lumber 9 feet and up. Short lumber (6, 7, and 8 feet) is generally 
included in the cai^o up to 5 per cent of the total quantity and is sold 
at two-thirds of the regular price. Sometimes 9, 10, and 11 foot 
lumber is sold separately, and this stock is usually sold at three- 
fourths of the regular price. If specified lengths are ordered, the 
prices may be increased by $5 to $7.50 per 1,000 feet board measure. 
Orders from South Africa generally specify that no lumber less than 
10 feet long shall be shippra and abo Ihat a certain percentage of the 
cargo shall consist of lumber at least 20 feet long. For lumber 
comorming to these specifications an extra charge oi$6 to $7.50 per 
1,000 feetjboard measure is generallv made. 

Rift-grain lumber is produced only by a few companies and in very 
limited quantities. One hundred per cent and more extra is charged 
for such stock. The^ same applies to heart specifications, for which 
there is no definite price schedule. If the exporter understands that 
the importer must have such stock, he may cnarge almost any price. 
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It has been found unprofitable to cater to this trade, however, aJ 
many claims result from sales of such special stock. ' 

In cutting extra sizes and odd stock it is usually S{>ecified that tin 
customer shall take either all grades or at least a certain percentage 
of the log run at a certain reduction. Contracte of tnis nature 
generally call for lumber of unsorted grade and the conditions gen- 
erally are that at least 20 to 25 per cent of the fifth grade must be 
taken at current prices. When quoting for odd sizes the mills ascer- 
tain from what log dimensions they must produce such lumber, 
They charge not onfy for extra handling but also for waste of materia] 
insawing; f or instance, if orders call for stock 6f-inches wide, the prices 
would have to be based on 7-inch width, in addition to a charge ol 
$1.23 to $1.84 per 1,000 feet, board measure, for extra handling. 

Some countries, especially Denmark and the Netherlands often 
specify many items contaimng only a few thousand feet each. Evi- 
dently making up such cargoes causes the exporters a great deal of 
trouble, and extra charges have usually been made, ranging from 
$1.23 to $2.46 per 1,000 feet for quantities less than 10,000 feet 
board measure of any one dimension shipped. 

PRICES AT HERNOSAND FROM 1910 TO 1919. 



The following statement rives the average prices from 1910 to 1918 
of some of the principal mmensions at first open water (f. o. w.; 
lumber sold during the previous winter and autumn), f. o. b. Hemo- 
sand. The prices are based on the usual average lengths. 



1910 
3 by 9 inch pine: PerMfeet. 

Firetgrade $41.48 

Second grade 36. 56 

Third grade 27. 34 

Fourth grade 24. 89 

Fifth gnide 21. 51 

3 by 9 inch spruce: 

First grade 

Second grade 

Third grade 

Fourth grade 

Fifth grade 



2* by 7 inch pine, unsorted grade. . 
2 by 4 inch pine, unsorted grade. 
2 by 4 inch spruce, unsorted grade 

Pine boards, unsorted grade: 

9-inch 

8-inch 

7-inch 

6-inch 

5-inch 

4^inch 

4-inch 



25.88 
24.32 
22.74 
21.17 
19.61 

21.20 
19.05 
17.20 

28.26 
23.35 
22.74 
21.51 
20.28 
19.97 
19.05 



Spruce boards, unsorted grade: 

9-inch 21.63 

8-inch 20.43 

7-inch 19.83 

6-inch 19.23 

5-inch 18.63 

4f.inch 18.03 

4-inch 17.43 



/ 



1911. 

3 by 9 inch pine: Per M le«t- 

Firstgrade $41.48 

Second grade 36.56 

Third grade 27. 34 

Fourthgrade 24. 89 

FifthmSde 21.51 

3 by 9 inch spruce: 

First grade 25. 10 

Second grade 46. 84 

Thirdgrade 21.95 

Fourth grade 20. 39 

Fifth mde 18.82 

2i by 7 inch pine, unsorted grade . . 21. 20 

2J by 7 inch spruce, unsorted 

grade 19.36 

2 by 4 inch pine, luisorted grade . 19. 05 

2 by 4 inch spruce, unsorted grade 1 7. 20 

Pine boards, unsorted grade : 

9-inch 28.26 

' 8-inch 23.35 

7-inch 22.74 

6-inch '. 21. 51 

5-inch 20.28 

4i-inch 19.97 

4-inch 19.05 

Spruce boards, unsorted giade: 

9-inch 21.63 

8-inch 20.43 

7-inch 19.83 

6-inch 19.23 

5-inch 18. 63 

4J-inch 18.03 

4-inch 17.43 
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1912. Per M feet. 

3 by 9 inch pine: 

Firetgrade 138.10 

Second grade 33. 18 

Third grade 24.42 

Fourth grade 21. 96 

Fifth giade 19.51 

3by 9 inch spruce: 

First grade 23. 93 

Second grade 22. 35 

Thiidgnide 20.78 

Fourthgrade 19.21 

Fifth grade 17. 65 

2i by 7 inch pine, unsorted grade . 20. 28 

2| by 7 inch spruce, unsorted 

pade 18.74 

2 by 4 inch pine, unsorted grade . . 18. 13 

2 by 4 inch spruce, unsorted grade 16. 59 

Fine boards, unsorted grade: 

9-inch 25.81 

8-inch 22.12 

[ 7-inch 21.51 

6-mch 20. 28 

5-inch 19. 05 

44.inch. 18.74 

4-inch 17. 82 

•race boards, unsorted grade: 

9-inch 21.23 

8-inch 19. 03 

7-inch 19.83 

6-inch 18.63 

5-inch 18.03 

4i-inch 17.43 

4-inch 16.83 



1913. 
3 by 9 inch pine: 

First grade 

Second grade 

TMrd grade 

Fourthgrade 

Fifth erade 

'3 by 9 inch spruce: 

Firetgrade 

Second grade 

Third grade 

Fourthgrade .' 

Fifthgrade 

^ by 7 inch pine, unsorted grade. 
K by 7 inch spruce, unsorted 

■ grade 

pby 4 inch pine, unsorted grade . . 
} 2 by 4 inch spruce, unsorted grade 
me boards, unsorted grade: 

9-inch. 



8-inch. . 
7-inch. . 
6-inch. . 
5-inch. . 
4i-inch. 
4-inch- . 



39.02 
34.10 
26.42 
23.96 
21.96 

27.06 
2§.49 
23.93 
22.35 
20.78 
21.96 

20.58 
19.66 
18.43 

28.26 
24.58 
23.04 
21.8] 
21.28 
20.58 
19.51 



Spruce boards, unsorted grade: i*«r M feet. 

9-inch $22.24 

8-inch 21.03 

7.inch 20.73 

6-inch 20. 13 

5-inch : 19.53 

4J-inch 18.63 

1914. 

3 by 9 inch pine: 

First grade 39. 02 

Second grade 34-10 

Third grade 27. 80 

Foiirth grade 25. 35 

Fifthgrade 22.43 

3 by 9 inch spruce: 

First grade 29.02 

Second grade 27. 45 

Third grade 25. 88 

Fourth grade 24. 32 

Fifthgrade 22. 74 

2J by 7 inch pine, unsorted grade. 23. 04 

2 J by 7 inch spruce, unsorted 

grade 21. 51 

2 by 4 inch pine, unsorted grade . . 20. 89 

2 by4inchspruce, unsorted grade.. 19.36 
Pine boards, unsorted grade: 

9.inch 27.96 

8-inch 24.27 

7-inch 23.66 

6-inch 22.43 

Spruce boards, unsorted grade: 

9-inch 23.44 

8-inch : 22. 24 

7-inch 21.33 

6-inch 20.73 

5-inch 20. 13 

4i-inch 20. 26 

4-inch •. 19. 29 

Cull stock: 

2 inches and thicker 15.67 

Less than 2 inches thick 14. 44 

1915. 

3 by 9 inch pine: 

First grade 39. 33 

Second grade 35.64 

Third grade 29. 49 

Fourth grade 27. 04 

Fifth grade 24. 58 

3 by 9 inch spruce: 

. First grade 28. 23 

Second grade 26. 66 

Third grade 25. 10 

Fourth grade 46. 84 

Fifth grade 21. 95 

2J by 7 inch pine, unsorted grade . 25. 81 
2 J by 7 inch spruce, unsorted 

grade 25. 19 

2 by 4 inch pine, unsorted grade . . 22. 74 

2 by 4 inch spruce, unsorted grade 22. 12 
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Pine boards, unaorted grade : P«r ^ feet 

9-inch.. 128.55 

8-inch 27.34 

7-inch 26.44 

6-inch 25. 19 

5-inch 24. 64 

4J.inch 21.81 

4-inch 20. 58 

Spruce boards, unsorted grade: 

9-inch 28.26 

8-inch 26.11 

7-inch 25.50 

6-inch 24. 89 

5-inch 24.27 

4J.inch 2L20 

4-inch 19.97 

Cull stock: 

2 inches and thicker 17. 82 

Less than 2 inches thick 15. 02 

1916. 
3 by 9 inch pihe: 

First grade 43. 93 

Second grade 39. 02 

Third gmde 38.10 

Fourth grade 35.64 

Fifth mde 32. 71 

3 by 9 inch spruce: 

First grade 40.80 

Second grade 39 . 25 

Third gnwle 37.85 

Fourth grade 36. 07 

Fifth gmde 34.40 

3 by 8 inch pine, unsorted erade. 34. 72 

3 bv 8 inch spruce, unsorted grade 36. 56 

2) by 7 inch pine, unsorted grade. 33.64 
2J by 7 inch spruce, unsorted 

grade 35.18 

2 by 7 inch pine, unsorted grade. 35. 02 

2 by 7 inch spruce, unsorted grade 35. 18 

2 by 6 inch pine, unsorted mde. 33. 80 

2 by 6 inch spruce, unsorted grade 34. 10 
2 by 5J, 5, 4J, and 4 inch pine, 

unsorted mde 32. 57 

2 by 5J and 5 inch spruce, un- 
sorted grade 33.80 

2 by 4i and 4 inch spruce, un- 
sorted grade 32. 71 

7-inch boards, pine, unsorted 

grade 34.72 



PerlCfwi. 
7-incfa boards, spruce, unsorted 

^nde $35. 18 

4}-inch boards, pine, unsorted 

^rade 29.19 

4)-inch boards, spruce, unsorted 

jgrade 29.19 

4-mcfa boards, pine, unsorted 

Jgrade 28.26 

4-inch boards, spruce, unsorted 

grade 28.26 

Cull stock: 

2 inches and thicker 25. 19 

Less than 2 inches thick. 24.58 



1917. 

3 by 9 inch pine, unsorted grade 
'^ 'nch spruce, unsorted grad 
2i by 7 inch pine, unsorted grade 



3 bv 9 inch spruce, unsorted grade 
Ih bv 7 inch pine, unsorted grade. 
2{ oy 7 inch spruce, unsorted 



grade. 

2 by 4 inch pine, unsorted grade . . 
2 by 4 inch spruce, unsorted grade 
7-inch boards, pine, unsorted 

jg;rade 

7-inch boards, spruce, unsorted 

grade 

4-inch boards, pine, unsorted 

Jgrade 

4-mch boards, spruce, unsorted 

grade 

Cull stock: 

2 inches and thicker 

Less than 2 inches thick 

1918. 

Pine and spruce, unsorted fl;rade: 

9-inch planks and boards 

8-inch battens and boardSr . . . 

7-inch battens and boards. . . 

6-incfa battens and boards. . . 

5-inch battens and boards. . . 

4}-inch battens and boards. . . 

4-inch battens and boards. . . 
Cull stock: 

6 inches and wider 

4-5i inches wide 



39. 9i 
39. 9i 
33.81 

35.64 
33.80 
34.41 

35.^ 

35.64 

30.11 

30.11 

25.81 
25.11 



45.16 
43.32 
41.78 
41.17 
40.55 
39.33 
37.79 

30.72 
28. 8B 



The following table gives the prices in 1919 per 1,000 feet board 
measure of different widths of pine and spruce planks, battens, 
scantlings, and boards, f . o. b. Hernosand, first open water: 



Widths. 


Planks, 

battens, 

scantlings. 


Boards. 


Widths. 


Planks, 

battens, 

scantlings. 


Boards. 


12andlUDChes 


Per Af feet. 
172.51 
6a 22 
57.78 
67.14 
55.30 


PerMfeet. 
173.73 
61.45 
57.76 
67.14 
55.30 


6inche8 


52.23 
S2.23 
S2.28 


''ITi 


10 and 9 indies 


&\ and 5 indies 


54.07 


8i inches 


* inches 


51M 


iinches. 


4 ndies 


Sin 


7and6i inches 








_ 
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Cull stock 6 inches and more in width sold at $43.01 and less than 
6 inehes wide, at $41.78 per 1,000 feet. 

OFFICIAL FIGURES FOR SPECIFIED DATES. 

The following table shows the oflBcial figures for prices f. o. b. 
Hemosand in January, 1912 to 1919, and in September, 1919, of 
various sizes and grades of pine and spruce: 





3by9 
inch 


'&^ 


'\^V 




3 by 9 
inch 


lby4i 
inch 


'&' 


Months. 


?hi/i 


pine, 


spruce, 


Months. 


Riird 


pine, 


spruce. 




onsorted 


unsorted 




unsorted 


unsorted 




grade. 


grade. 


grade. 




grade. 


grade. 


grade. 




PerMfeet. 


PerMfeet, 


PerMfeet. 




PerMfeet. 


PerMfeet. 


PerMfeet. 


lanuary* 1*12 


124.37 


$18.76 


S18.76 


January, 1917 


$47.76 


138.01 


$43.37 


January, 1913 


30.33 


20.23 


19.98 


January, 1918 


45.81 


37.52 


4a 94 


January, 1914 


27.29 


2a 47 


21.44 


jSuary,1919 


61.40 


54.09 


56.53 


January, 1915 


28.26 


20.71 


23.39 


September, 1919.... 


66.28 55.07 


58. 4X 


January, 1916 


36.06 


28.26 


32.65 




1 





The following table shows the official figures for the average export 
prices of Swedish pine and spruce, rough and planed, from 1902 to 
1918: 





Pine. 


Spruce. 


Ycari. 


Rough 
stock. 


Planed 
stock. 


Rough 
stock. 


Planed 
stock. 


1908 


PerMfeet. 
$17.74 
2a 03 
17.17 
17.24 
19.50 
21.97 
18.52 
20.12 
21.70 
20.64 
18.97 
20.30 
2a 97 
23.55 
31.51 
4a 23 
44.92 


PerMfeeL 
S19.22 
2a 50 
19.22 
19.29 
21.08 
22.03 
19.27 
22.22 
23.65 
22.79 
21.31 
38.00 
22.87 
24.93 
32.78 
4a 22 
47.27 


PerMfeet. 
S13.98 
15.86 
14.44 
14.75 
17.12 
18.09 
15.56 
17.33 
18.44 
17.72 
16.95 
18.12 
20.40 
22.94 
31.30 
3&52 
43.57 


PerMfeet. 
S17.02 


1903 


19.23 


1904 


17 80 


1905 


17 81 


1900 . 


19 08 


1907 


2a 52 
1&25 
2a 38 
22.18 


1906 


1900 


1910 


1911 


21.70 
20.50 


1912 


1913 


22.85 


1914 


28 37 


1915 


25.50 


\91(l ,..• 


83.09 


1917 } 


89 15 


1918 


47.27 
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The following table gives the average export values of lumber, 
planed and rough, for 1913, 1914, 1915, and 1916, according to 
Swedish export statistics: 



Kinds of wood. • 



1913 



Planks: 

Pine 

Spnioe 

Battens: 

Pine 

Spruce 

SoantlingB: 

Pine 

Spruce 

Boards, 8) Inches up: 

Pine 

Spruce 

Boards, 6 to 84 inches wide: 

Pine....?. 

Spruoe 

Boards, less than 6 Inches wide: 

PliJe 

Spruce 

Planed boards, 8) Inches up: 

Pine 

Spruoe 

Planed boards, 6 to 84 Inches wide: 

Pine 

Spruoe 

Planed boards less than Inches wide; 

Pine 

Spruce 



PerMfeH. 
123.70 
21.30 

W.70 
1&75 

17.26 
16.05 

26.30 
22.10 

22.00 
10.00 

16.46 
16^00 

20.75 
26.40 

23.65 
23.00 

2a 05 
21.65 



1014 



PerMfeet. 
124.15 
22.25 

2a 65 
2a 60 

10.80 
10.00 

23.65 
2a 00 



21.00 

aa40 



18.00 
17.70 



26.46 
28.10 



33.70 
33.50 



21.20 
21.85 



1015 



PerUfeeL 
S27.45 
26.70 

24.15 
3S.70 

33.75 
22.66 

35.55 
33.80 



22.00 



10.05 
10.85 



28.50 

saao 



26.85 
26.40 



33.10 
33.35 



1916 



PerMfeet. 
$36.00 

8<i75 

31 SO 
32.35 

31,15 
3a 75 

32.30 
31.95 

3000 

sass 



26.06 

26.20 



34. SO 
38.90 



34. :t) 
34.55 



3a 85 
3L00 



REVIEW OF FRIGES FROM 1870 TO 1901. 



For years previous to 1902, as far as 1870, an average annual 
figure for the export prices of both pine and spruce, planed and rou^, 
has been supphed by the Swedish Lumber Exporters' Association 
as follows: 



Per M feet. 

1870 $13.20 

1871 13.55 

1872 16.60 

1873 20.60 

1874 23.35 

1875 20.30 

1876 19.90 

1877 20.80 

1878 14.90 

1879 12.85 

1880 16.90 





PerMfeet. 




PerMfeet. 


1881 


$16.70 


1892 


$14,00 


1882 


16.70 


1893 


14.20 


1883 


14.60 


1894 


14.70 


1884 


14.50 


1895 


14.20 


1885 


14.15 


1896 


14.80 


1886 


11.90 


1897 


iao5 


1887 


13.25 


1898 


ia65 


1888 


14.20 


1899 


15.50 


1889 


......J.. 14.90 


1900 


16.90 


1890 

1891 


13.78 

13.35 


1901 


meo 



The fluctuation in the pre-war prices of some of the principal 
dimensions for export is seen from figure 113, which is published 
through the courtesy of the Swedish Lumber Exporters' Association. 
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PRICES AT CENTRAL NORRLAND PORTS. 

The following table gives average export prices per 1,000 feet board 
measure, f .o.b. central Norrland ports, for various dimensions and 
grades of pine and spruce from 1914 to 1919: 



Dimensions. 


Qrades. 


1914 


1915 


1916 


1917 


1918 


1919 


3 by 9 inches: 

Pine 


Third 

Average first, 
second, 
third, and 
fourth 

Unsorted 

do 


$27.80 

26.73 

23.04 
21.60 

20.73 
20.28 


$29.49 

25.95 

25.80 
25.19 

21.81 
21.20 


138.10 

38.55 

33.64 
36.17 

29.19 
29.19 


$39.94 

39.94 

33.80 
35.04 

30.72 
30.72 


$45.16 

45.16 

41.78 
41.78 

39.33 
39.83 


$60.22 


Spruce 




Jib^lM.: 


. 60.22 
55.30 


Spruce 


55.30 


1 by finches: 


do 


52.23 




do 


62.23 









The foDowing table shows the quotations in the autumn of 1919 
for different dimensions and grades of rough pine and spruce lumber, 
f.o.b. central Norrland ports, for shipment to the Netherlands and 
Germany: 



Widtbf. 



Planks, battens, 
and scantlings. 



Un- 
sorted 
grade. 



Fifth 
grade. 



Boards. 



Un- 
sorted 
grade. 



Fifth 
grade. 



lllnehee 

lOinehes 

Qinches 

84 inches 

Sinches 

7and6i inches.. 

6inches 

5i inches , 

5lnchM , 

4i inches , 

4lnches 

3^ and 3 inches.. 



PerMfeeL 
$78.52 
74.50 
70.48 
67.80 
67.00 
64.85 
64.32 
64.05 
63.52 
62.18 
61.64 
60.84 



PerMfeeU 
$68.34 
64.85 
64.85 
63.52 
63.52 
61.64 
60.84 
60.57 
60.30 
58.96 
58.16 
67.62 



PerMfeet. 
$82.00 
77.18 
73.16 
69.14 
68.34 
65.66 
64.86 
64.59 
64.32 
62.18 
61.64 
58.96 



PerMfeet, 
$68.34 
64.85 
64.85 
63.52 
63.52 
61.64 
60.84 
60.67 
60.30 
58.16 
57.62 
54.94 



For 1 J and I inch lumber by 3 to 11 inches, there was an additional 
charge of $2.04 per 1,000 feet board measure; and for three-fourths 
and five-eighths inch lumber by 6 inches and more, an additional 
charge of $1.35. 

Following are quotations in the autumn of 1919 for different 
dimensions and grades of lumber, f. o. b. central Norrland ports, for 
shipment to South Africa, Australia, and British India: 3, 2i, and 
2 by 9 inches, unsorted or third grade (pine or spruce), $78.65 per 
1,000 feet board measure; 3, 2^. and 2 by 9 inches, fourth grade, 
$76.19; 3, 2i, and 2 by 9 inches, fifth grade, $73.73. These prices are 
based on an average length of 16 to 17 feet; there is an additional 
charge of $2.46 per 1,000 feet if the average length is 17 to 18 feet, 
and of $4.92 per 1,000 feet if the average length is 18 to 19 feet. If the 
average length is 15 to 16 feet, the price is $1.23 per 1,000 feet less 
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than the 16-17-foot basis. For a 15-foot average length the price 
was $66.36 per 1,000 feet for the followmg dimensions: 3, 2^, and 2 by 
7 inches ; 3, 2^, and 2 by 6 inches ; 1^ by 6 inches ; 3 by 5^ inches ; 3 by 
5 inches ; 3 by 4i inches ; H by 4^ inches ; 2^ by 3 inches ; 2 by 3 inches. 
If 14 to 15 feet is the average length, the price is $1.23 less per 1,000 
feet. 

The prices for planed lumber are based on the dimensions of rough 
stock from which the planed lumber is manufactured ; for instance, 
planed limiber having an actual measurement of f by 3f inches 
woidd be priced as 1 by 4 inches. The fixed charges for planing 
would be added to the prices for rough stock. Before the war these 
fixed charges for planing were $1,84 to $2.46 per 1,000 feet board 
measure and during the war about $3.69 to $4.90. 

When prices are quoted, the basis is made 1 by 7 inch^ plain edge 
(surfacea four sides), and extra charges are made for planing to dif- 
ferent patterns. These extra charges for planing will no doubt be 
raised m the near future to correspond with revised price lists issued in 
Norway. 

Planed limiber of pine or spruce (ceilings, including bundling with 
wire) was quoted as follows m the autumn of 1919, f. o. b. central 
Norrland ports^ for shipment to South Africa: 6i inch, tongued and 
grooved, colomal first grade, $71.28 per 1,000 feet board measure; 
6i-inch tongued, grooved, and beaded, colonial first grade, $74.96. 
Colonial third is $2.46 per 1,000 feet less than colonial first grade, 
and imsorted grade is $0.61 per 1,000 feet less than colonial first 

frade. These prices are based on an average length of 15 to 16 feet. 
or an average of 16 to 17 feet, $2.46 is added to the basis and for an 
average of 14 to 15 feet, the price is $1.23 Jess than the basis. Five- 
inch stock is $1.23 less than 6i-inch stock. 

The same prices apply to AustraUa and British India, but third 
grade is generally sola to Australia at $1.84 less than colonial first 
grade. The extra charges for planing are the same as those for the 
United Kingdom, but f-inch stock commands $1.84 per 1,000 feet 
board measure extra for South Africa. For Australia the following 
extra charges apply: f-inch stock, $1.23 extra per 1,000 feet board 
measure; f-inch stock and weatherboards, $2.46 extra; ^-inch stock, 
$3.69 extra; chamfered weatherboards, $3.07 extra. 

Following are the prices of planed limiber (tongued-and-grooved 
stock), in tiie autunm of 1919, f. o. b. central Norrland ports, for 
shipment to the Netherlands and Germany: 11 inches wide, $85.26 
per 1,000 feet board measure; 10 inches, $78.50; 9 inches, $74.44; Si 
mches, $71.73; 8 inches, $71.05; 7 and 6i inches, $69.02; 6 inches, 
$68.35; 5i inches, $68.01 ; 5 inches, $67.67; 4i inches, $66.32; 4 mches, 
$65.64; and 3 J and 3 inches, $64.96. Extra charges are made as 
follows: J-inch stock, $0.68 extra per 1,000 feet^ f-inch stock guaran- 
teed to measure 18 millimeters, $2.04 extra; 1-mch stock guaranteed 
to measure 24 millimeters, $1.35 extra; f-inch stock, $1.35 extra; 
i-inch stock, $2.70 extra. 
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Following are the charges for resawing rough stock and for bundling 

lumber: 



PerM 
feet. 



For bundling: 

Sawn and planed lumber- 

Withetring $2.46 

With wire 1. 23 

Staves — 

With string 4.30 

With wire 3.07 



Por resawing: PerM 

Stock 6 inches and wider — fe«t. 

1 cut $2. 46 

2 cuts 3.07 

3 cuts 3.69 

4 cuts 4.30 

Stock 5i inches and less — 

Icut 3.07 

2 cuts 3.60 

3 cuts 4.30 

4 cuts 4.92 

Split wood (mill ends) is usually classified into first and second 
pades. Prices for split wood are quoted for three groups : (1) Planks 
«h1 battens, (2) boards 6 inches and wider, and scantlings; and (3) 
Barrow boards less than 6 inchesrwide. The diflFerence in price be- 
tween CToups is apjproximately $2.86 per cubic fathom (216 cubic 
feet). First grade is sold at $9.65 per cubic fathom higher than the 
second grade. The prices before the war were approximately $20 
far first grade of the first group. During 1918 and 1919 the cor- 
responding price was about $60 per cubic fathom. 

Cement staves vary in price according to dimensions. The averagje 
price for cement staves during the period 1918tol919 was approxi- 
mately $40 to $45 per 1,000 feet board measure. 

PRICES IN LOWER-GULF DISTRICT. 

The following table shows the prices per 1,000 feet board measure 
rf third-quality pine and unsorted-quality spruce, in some of the 
principal dimensions, for export from the lower-gulf district, from 
lS89tol913: 



Yean. 



Third-quality pine. 



3by9iiL2iby7in. Iby61n. Iby4iii. 



Unsorted-qoality spruce. 



3by91n. 2|by7iB. Ibyein. Iby4in. 



«... 
«... 
St.. 



po.... 

X.. 
iS.... 



S2a28 
18.43 
IS. 00 
18.43 
10.36 
19.36 
17.61 
18.43 
10.97 
2a 80 
32.43 
26.42 
27.04 
27.34 
29.19 
25.81 
21.81 
22.74 
23.85 
22.43 
24.58 
27.34 
25.81 
24.89 
26.42 



$16.90 
14.13 
12.90 
13.53 
13.83 
14.44 
14.44 
15.36 
16.90 
18.13 
18.74 
19.97 
18.74 
19.36 
2a 38 
19.36 
18.74 
2a 58 
21.51 
ia97 
2a 58 
21.81 
2a 89 
2a 89 
22.43 



$15.05 
12.90 
11.36 
12.29 
12.60 
12.90 
12.90 
13.83 
15.67 
16.90 
17.82 
19.06 
17.51 
17.51 
18.43 
17.51 
17.20 
19.66 
2a 58 
19.05 
19.66 
21.20 
19.97 
2a 28 
21.81 



$12.29 

8.29 

7.37 

8.60 

8.91 

8.91 

9.82 

11.36 

13.21 

14.44 

14.13 

15.36 

12.60 

12.90 

14.13 

14.44 

14.75 

17.20 

18.74 

16.59 

17.82 

18.74 

18.13 

18.13 

19.05 



$16.28 
14.75 
13.83 
15.36 
15.67 
16.36 
14.75 
15.98 
17.20 
16.59 
17.51 
2a 58 
2a 58 
. 2a89 
19.66 
18.43 
18.74 
2L20 
21.20 
2a 89 
22.74 
23.66 
22.74 
22.12 
24.58 



$13.53 
11.97 
n.05 
n.86 
11.97 
13.60 
13.90 
13.88 
15.67 
16.67 
15.86 
16.90 
15.98 
16.59 
17.51 
16.38 
14.13 
18.74 
18.43 
16.59 
19.05 
19.66 
19.06 
19.36 
3a28 



$13.21 
U.86 
ia44 
ia75 
1L36 
11.97 
12.29 
13.62 
15.86 
16.06 
14.75 
16.59 
15.36 
16.28 
18.13 
16.67 
16.28 
18.13 
18.13 
16.90 
18.74 
19.36 
18.43 
18.74 
2a 28 



$ia75 

7.68 

7.68 

8.29 

7.68 

&29 

&60 

ia75 

18.21 

n.67 

1L36 

13.21 

ia75 

11.97 

13.83 

13.21 

13.83 

16.28 

16.69 

16.06 

16.89 

17.51 

16.28 

16.90 

18.43 
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The following Quotations per 1,000 feet board measure are repre- 
•sentative of stanaard shipments from the lower-gulf shipping ports 
in April, 1913: 







Pine. 




Unsorted gTMic 


DimenBians. 


First 
grade. 


Second 
grade. 


Third 
grade. 


Fourth 
grade. 


Pine. 


Sproee. 


4by lllnthni 


$44.24 
43.01 
44.24 

41.78 


139.33 
38.10 
39.33 
36.87 


S30.72 
28.26 
30.72 
27.65 


125.19 
25.19 
25.19 
25.19 


120.49 
28.26 
29.49 
27.65 


828.88 


lt»Ttftnrhw.. 


2S.S1 


3 by 11 tnchM* 


2&S8 


3bf OilitliM. 


2S.I9 


3 by eAlnch«ft 


23L66 


3 by SiiTchfp, 


31.95 
31.34 
30.72 
80. n 


27.04 
26.42 
25.81 
25.19 


23.96 
23.35 
22.12 
21.51 


22.12 
21.51 
20.28 
19.66 


23.96 
23.35 
22.12 
22.12 
23.35 
23.35 
23.35 
19.66 
29.49 
27.65 
23.96 
23.35 
22.12 
22.12 
20.28 
20.28 
19.05 
19.66 
29.49 
27.65 
23.96 
23.35 
22.12 
20.28 
19.05 
19.66 

31.64 
31.08 
26.11 
24.27 
23.04 
23.04 
22.12 
22.12 
20.89 
19.97 
18.74 
18.74 


a. 51 


abv7inchfie 


30.9 


3 bv 15* luchea 


3a SS 


3 by filIM^hJ« 


30. S» 


a bv SStnrhisi. 




:t liv 6 inches 












3by4|iDchfli 












3 b ? 41np bw 












aJ> bv lltncbBi 


44.24 
41.78 
31.95 
31.34 
30.72 
30.11 


39.38 
36.87 
27.04 
26.42 
25.81 
25.19 


80.72 
27.65 
23.96 
23.35 
22.12 
22.12 


25.19 
25.19 
22.12 
21.51 
20.28 
20.28 


28.@ 


2 hy OiJichcs 


25.19 


2. by Stnphci 


21.51 


2 by 7 iaeb^ 


30.89 


a by fiiincb™ 


2a 58 


ait^Blneb«i 


2a 5$ 


a b?5imt'heB 


UM 


2 bv 5 uichi.'** 










lfi.c« 


2 bv €4 Inrbfii 












2 I by Hlncbea 












2 br H int^bes 


44.24 
41.78 
31.95 
31.34 
30.11 


89.33 
36.87 
27.04 
. 26.42 
25.19 


30.72 
27.65 
23.96 
23.35 
22.12 


25.19 
25.19 
22.12 
21.51 
20.28 


28.SS 


2 hy tt inrliftft^ * 


25.19 


2 by it iQclic» 


31.51 


2by7ixiches 


2^9 


2 by 6 incbee 


3as^ 


2 by 6( and 5 inches 


19.«6 


2 by 4I inches 










1166 


2 by 4 inches 










laM 


Boards: 

11 inches 


52.84 
50.39 
41.78 
39.33 
38.10 
38.10 
37.48 
37.48 
35.64 
34.72 


47.93 
45.47 
36.87 
34.41 
33.18 
33.18 
32.57 
32.57 
30.72 
29.80 


31.34 
30.72 
25.81 
23.96 
22.74 
22.74 
22.12 
22.12 
20.89 
19.97 


25.81 
25.81 
23.34 
22.12 
20.89 
20.89 
20.28 
20.28 
19.05 
18.13 




Qinches 


2S.a| 


Sinchee 


22.12 1 


7 inches 


21.51 


64 inches 


30.9 


G iiiches 


2a9 


54 inches 


2as 


6 inches 


30J 


44 inches 

4 inches 


li» 
19.3S 


3* inches 


18. :< 


Sinchee 











1&74 



For fifth-grade pine and spruce the prices received, f . o. b., lower- 1 
gulf shipping ports, in April, 1913, were less than those for the un- 
sorted grade by the following amounts: Planks, $4.30 to $4.92 less; 
battens and boards, $2.46 to $3.07; and discolored lumber, $2.46 to 
$3.07. 

The table following shows the quotations in the autumn of 1919 
for rough lumber of pine and spruce, f . o. b. lower-gjulf shipping 
ports, K)r delivery in the United Kingdom in the spring of 1920. 1 
The same prices applied to France, Belgium, Spain, Portugal, and 
the Mediterranean countries. 



and m.'fttttlliiea. 



Widths. 



12andllincliefl. 
10 and 9 inches.. 

84 inches 

Slnches 

7 and 6} inches.. 

6 inches 

M and 5 inches.. 

4( inches 

4 inches 

3^ and 3 inches.. 




Fjnh 



PtrMji. 
171. 2S 

66.98 

5B,13 

63.67 
tt3.e7 
62. fi7 

$i,e7 



aiul third 



B4M4I- 



7Xfit 

70. D6 

eg. as 
e7.se 



nut 



mm 
Kin 
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The relative prices of other grades and dimensions than those 
given in the table were as follows: For f inch and f inch by 6 inches 
and wider, tmsorted grade, $1.23 per 1,000 feet higher than boards, 
unsorted grade; for first-grade planks and battens, $9.83 higher 
than for tnird grade; for first-grade boards, $12.29 higher than for 
third grade; for second-grade planks and battens, $4.91 higher than 
for third grade; for second-grade boards, $7.37 higher than for third 
grade; for fourth-grade 12 and 11 inch planks, $4.91 lower than for 
fiiird grade; for K)iirth-grade 12 and 11 inch boards, $8.60 lower 
than :^r third grade; for fourth-grade 10 and 9 inch planks, $2.46 
lower than for third grade; for 10 and 9 inch boards, $4.91 lower 
than for third grade; and for all other dimensions, $1.84 lower than 
for third grade. 

The foUowing table shows quotations in the summer of 1919 on 
different dimensions and grades of rough lumber of pine and spruce, 
f. o. b. lower-gulf ports, K)r shipment to Denmark: 



Widths. 



First 
grade. , 



Second 
grade. 



Thirdand 
unsorted 
grades. 



Fourth 
grade. 



Fifth 
grade. 



12 indies 

11 inches 

10 inches 

9inches 

Sinches 

7inches 

tt and 6 inches 

H inches 

Slnches 

ttlnches 

flaches 

4snd 3 inches. 



Per M ft. 
$106.08 
100.16 
95.24 
85.41 
78.04 
76.19 
75.58 
74.96 
74.35 
73.12 
71.89 
70.66 



Per MIU 
$100.16 
95.24 
90.33 
80.49 
73.12 
71.28 
70.66 
70.06 
60.43 
68.20 
66.96 
65.75 



Per Mft. 
100.33 
85.41 
80.49 
78.12 
65.75 
63.90 
63.29 
62.67 
62.06 
60.83 
50.60 
58.37 



PerMfL 
186.61 
81.72 
76.81 
70.66 
63.90 
62.06 
61.45 
60.83 
60.22 
58.99 
67.76 
56.53 



Per Mft. 
166.98 
66.98 
66.75 
65.75 
62.06 
60.22 
59.60 
58.99 
58.37 
55.92 
64.69 
53.46 



For planed lumber the following additional charges were made: 
Tongued, grooved, and beaded stock (t. g. b.), 1} and 1 inch thick, 
$3.69 for planing charges added to price of rough stock; for t. g. b. 
stock, three-fourths and five-eighths inch thick, $4.30 planing 
charges added to price of rough stock. 

The following table shows tne prices per 1,000 feet nominal measure 
of planed lumoer (pine or spruce, surfaced on four sides), in the 
autumn of 1919, f. o. b. lower-gulf nort, for shipment to the United 
Kingdom. These prices also apply to France, Belgium, Spain, 
Portugal, and the Mediterranean countries. 



Widths. 


Fhrst 
grade. 


Unsorted 

and 
second 
grade. 


Third 
grade. 


Fonrth 
grade. 


Ulnches 


$92.17 
79.88 
68.82 
68.20 
67.59 
66.98 


$87.25 
74.96 
65.13 
64.52 
63.90 
63.29 


$83.52 
71.28 
62.67 
62.06 
61.45 
60.83 


$79 88 


•inches i!:!:: 


67 69 


JandOJ inches \ .]'. M .' ][[' [] 


60.22 


•inches !. ....:::::.: 


60 60 


fi) and Slnches i'..!.!!!;;* 


58.99 


41 and 4 inches... . 


58 37 


— 





The followi^ extra charges are made per 1,000 board feet nomi 
al measui 
beaded (t, g, 



nal measure: For tongued and grooved (t. g.), tongued, grooved, and 
b.), tongued, grooved, and V-jointed (t. g. v.), and 
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rebated and V-jointed (r. v.) stock; $0,61; t. g. b., t. g. v-, andr. r 
two sides, $1.23; three-fQurths-inch stock, $0.61; five-eichths-inch 
stock, $1.23; one-half-inch stock, $2.46; and weatherboard, $2.46. 

PRICES IN LOCAL MARKETS. 

The local markets in Sweden are supplied chiefly by a nninber of 
small interior mills; the export mills do not generally engage in this 
business. Occasionally, however, the export mills may mspose of 
part of their cull stock in the local markets. Sweden consumes most 
of the cull lumber locally, while the better grades of construction 
lumber are exported to foreign countries. 

The prices in the local market in Sweden for ciill stock are usualli 
higher than the prices for unsorted construction lumber abroai 
because the domestic markets consume relatively small quantities, 
while the export lunaber trade is carried on in cargo lots. 

The usual dimensions required in the local markets in Sweden are 
as follows, for both pine and spruce: 3 hj 9, 8, 7, and 6 inches; 2^ 
by 9 and 7 inches; 2 by 9, 8, 7, 6, and 5 inches; 1 and li by 9, 8, 
7, 6i, 6, 5i, 5, 4i, and 4 inches; f by 7, 6i, 6, 6i, 5, 4i, and 4 inch©. 
A limited quantity of one-halt inch boards is in demand. In 
planed liunber the sizes required are J, 1, and li inches by 7, 6i, 6, 
5i, 6, 4i, and 4 inches. 

Durine the winter of 1919 the following prices were quoted in 
StockhoEn, the largest local market in Sweeten: 

PerMfMt 

li by 6i inches $58.31 

li by 6 inches 5&a 

li by 5i inches 55. fl 

li by 5 inches 55.?! 

Iiby4iinches 55.S1 

li by 4 inches 55. SI 

1 by 9 inches 69.14 

1 by 8 inches 6131 

1 by 7 inches 6L64 

IbyBiinches 59.M 

IbySiinches 56.64 

lby5inches 56.64 

1 by 4i inches 55i81 

lby4inches 55.81 

Three-cjuarter inch stock is $1.08 higher than 7-inch boards and 
one-half inch stock is $2.25 higher than 7-inch boards. 

The foregoing prices refer to gang-sawn lumber. If the liunber is 
sawn on circular saws, the prices are $1.08 less per 1^000 feet. The 
prices for pine and spruce are now the same, rrevious to the war 
spruce was sold at approximately $2.25 less than pine. The planing 
charges are based on $6.66 per 1,000 feet board measure for 1-incE 
boards. For |-inch boards the charge is $7.83 and for i-inch boards 
$10. The average length of rough stock, planks, and battens is 
about 14 feet and of rough and planed boards 13 feet. The prices 
refer to a grade corresponding to fourth grade for export^ but also 
containing a certain percentage of fifth-grade stock. FifUi-grade 
stock containing a small percentage of sixth grade is sold at $2.25 
discount. Cull stock, sixth grade and poorer, is sold at about $50 
per 1,000 feet for all sizes. These prices represent an advance of 
approximately 100 per cent over the prices r uling before the ^!far. 
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Per M feet. 

3 by 9 inches $66.64 

3 by 8 inches 61.64 

3 by 7 inches 59.14 

3 by 6 inches 68. 31 

2i by 9 inches 66. 64 

2i by 7 inches 59.14 

2 by 9 inches 66. 64 

2 by 8 inches 61.64 

2 by 7 inches 59. 14 

2 by 6 inches 58. 31 

2 by 5 inches 55. 81 

1 J by 9 inches 66. 64 

li by 8 inches 61.64 

liby7inches 59. 14 
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Considerable quantities of torrac pine are used in the construction 
of houses in Sweden. 



PRICE-CONVERSION TABLE. 

Price quotations are so often given in pounds sterling per standard 
that the following conversion table from pounds per standard to 
United States currency per 1,000 feet board measure will be found 
convenient: 

Table to Convert Pounds Sterling per Petrograd Standard, Sawn and 
Planed Lumber, to Dollars per M Feet Board Measure (1 Petrograd 
Standard= 1,980 Board Feet; £1=$4.8665). 







U.S. : 






U.S. 






U.S. 






U.S. 






U.S. 


SterUng. 


cur- 


Sterling. 


cur- 


Sterling. 


cur- 


Sterling. 


cur- 


Sterling. 


cur- 






rency. 






rency. 






rency. 






rency. 






rency. 


£ 9. 


d. 


DoOara. 


£ 9. 


d. 


DoOara. 


£ 9. 


d. 


Dollar9, 


£ 9. 


d. 


2>oBor«. 


£ 9. 


d. 


Doaar9. 


5 





12.2891 


11 





27.0361 


17 





41.7830 


23 





56.6300 


39 





71.2770 


5 2 


6 


12.5962 


11 2 


6 


27.3432 


17 2 


6 


42.0901 


23 2 


6 


66.8371 


39 3 


6 


71.6841 


5 5 





12.9037 


11 6 





27.6607 


17 6 





42.3976 


23 5 





57.1446 


39 5 





71.8916 


5 7 


6 


L3.2108 


11 7 


6 


27.9578 


17 7 


6 


42.7047 


23 7 


6 


57.4517 


39 7 


6 


72.1987 


5 10 





13.5178 


11 10 





28.2648 


17 10 





43.0117 


23 10 





57.7581 


39 10 





72.5057 


5 12 


6 


13.8254 


11 12 


6 


28.5724 


17 12 


6 


43.3193 


23 12 


6 


58.0663 


39 13 


6 


72.8133 


5 16 





14. 1325 


11 15 





28.8795 


17 16 





43.6264 


23 15 





58.3734 


39 15 





73.1204 


5 17 


6 


14.4396 


11 17 


6 


29.1866 


17 17 


6 


43.9335 


23 17 


6 


58.6806 


39 17 


6 


73.4275 


6 





14. 7469 


12 





29.4039 


18 





44.2409 


24 





58.9878 


30 





73.7348 


6 2 


6 


15.0540 


12 2 


6 


29.8010 


18 2 


6 


44.5480 


24 2 


6 


69 3949 


30 3 


6 


74.0419 


6 5 





15.3615 


. 12 6 





30.10R6 


18 5 





44.8555 


24 5 





60.0034 


30 5 





74.3494 


6 7 


6 


16.6686 


12 7 


6 


30.4156 


18 7 


6 


45.1626 


24 7 


6 


59.9096 


30 7 


6 


74.6565 


6 10 





15.9766 


12 10 





30.7228 


18 10 





45.4606 


24 10 





60.3166 


30 10 





74.9635 


6 12 


6 


16.2832 


12 12 


6 


31.0302 


18 12 


6 


45.7772 


24 12 


6 


60.5341 


30 13 


6 


75.^11 


6 15 





16.5903 


12 15 





31.3373 


18 15 





46.0843 


24 15 





60.8313 


30 15 





75.5782 


6 17 


6 


16.8974 


12 17 


6 


31.6444 


18 17 


6 


46.3914 


24 17 


6 


61.1383 


30 17 


6 


75.8853 


7 





17.2048 


13 





31.9517 


19 





46.6987 


35 





61.4167 


31 





76.1926 


7 2 


6 


17.5119 


13 2 


6 


32.2588 


10 2 


6 


47.0058 


35 2 


6 


61.7538 


31 3 


6 


76.4097 


7 6 





17.8194 


13 5 





32.5663 


19 5 





47.3133 


25 6 





63.0603 


31 5 





76.8072 


7 7 


6 


18.1285 


13 7 


6 


32.8734 


19 7 


6 


47.6304 


25 7 


6 


63.3674 


31 7 


6 


77.1143 


7 10 





18.4335 


13 10 





33.1804 


19 10 





47.9274 


25 10 





63.6744 


31 10 





77.4213 


7 12 


6 


18.7411 


13 12 


6 


33.4880 


19 12 


6 


48.2350 


25 12 


6 


63.0830 


31 13 


6 


77.7389 


7 15 





19.0482 


13 15 





33.7951 


19 15 





48.5421 


25 15 





63.3891 


31 15 





78.0360 


7 17 


6 


19.3553 


13 17 


6 


34.1022 


19 17 


6 


48.8492 


35 17 


6 


63.6063 


31 17 


6 


78.3431 


; 8 





19.6626 


14 





34.4096 


20 





49.1565 


26 





63.9035 


33 





78.6506 


' 8 2 


6 


19.9697 


14 2 


6 


34. 7167 


20 2 


6 


49.4636 


26 2 


6 


64.3106 


33 3 


6 


78.9576 


8 5 





20.2772 


14 5 





35.0242 


20 5 





49. 7711 


26 6 





64.5181 


33 6 





79.2651 


8 7 


6 


20.5843 


14 7 


6 


35.3313 


20 7 


6 


60.0782 


26 7 


6 


64.8363 


33 7 


6 


79.5722 


8 10 





20.8913 


14 10 





35.6383 


20 10 





60.3852 


26 10 





66.1333 


33 10 





79.8792 


8 12 


6 


21.1989 


14 12 


6 


35.9450 


20 12 


6 


50.6928 


26 12 


6 


66.4398 


33 13 


6 


80.1868 


8 15 





21.5060 


14 15 





36.2530 


20 15 





50.9909 


26 15 





65.7469 


33 16 





80.4939 


8 17 


6 


21.8131 


14 17 


6 


36.5601 


20 17 


6 


61.3070 


26 17 


6 


66.0540 


33 17 


6 


80.8010 


9 





22.1204 


15 





36.8674 


21 





61.6143 


27 





66.3613 


33 





81.1083 


9 2 


6 


22.4276 


; 15 2 


6 


37.1745 


21 2 


6 


61.9214 


27 2 


6 


66.6684 


33 3 


6 


81.4154 


9 5 





22.7360 


15 5 





37.4820 


21 6 





52.2289 


27 6 





66.9769 


33 6 





81.7229 


9 7 


6 


23.0421 


16 7 


6 


37.7801 


21 7 


e, 


62.6360 


27 7 


6 


67.3830 


33 7 


6 


82.0300 


9 10 





23.3491 


15 10 





38.0961 


21 10 





52.8430 


27 10 





67.6900 


33 10 





82.3370 


9 12 


6 


23.6667 


16 12 


6 


38.4037 


21 12 


6 


63.1506 


27 12 


6 


67.8976 


33 12 


6 


82.6446 


9 15 





23.9638 


15 15 





38.7108 


21 15 





53.4677 


27 15 





68.3047 


33 15 





82.9517 


9 17 


6 


24.2709 


15 17 


6 


39.0179 


21 17 


6 


53.7648 


27 17 


6 


68.5118 


33 17 


6 


83.2588 


10 





24.6782 


16 





39.3252 


22 





54.0722 


28 





68.8191 


34 


0^ 


83.6661 


10 2 


6 


24.8853 


16 2 


6 


39.6323 


22 2 


6 


54.3703 


28 2 


6 


60.1363 


34 2 


6 


83.8732 


10 5 





26.1928 


16 6 





39.9398 


22 5 





54.6868 


38 5 





69.4337 


34 5 





84.1807 


10 7 


6 


25.4999 


16 7 


6 


40.2460 


22 7 


6 


54.9939 


38 7 


6 


60.7408 


34 7 


6 


84.4878 


10 10 





36.8060 


16 10 





40.5639 


22 10 





55.3009 


38 10 





70.0478 


34 10 





84.7948 


10 12 


6 


26.1145 


16 12 


6 


40.8615 


22 12 


6 


55.6085 


38 13 


6 


70.3654 


34 12 


6 


85.1024 


10 15 





26.4216 


16 15 





41.1686 


22 15 





55.9166 


38 16 





70.6636 


34 15 





86.4096 


10 17 


6 


26.7287 


16 17 


6 


41.4757 


22 17 


6 


56.2227 


38 17 


6 


70.9606 


34 17 


6 


85.7166 



COMPARISON OF SWEDISH AND AMERICAN SOFTWOOD LUMBER. 

It is difficult to find any wood in the United States comparable 
with Swedish pine and spruce. Up to the present time owedish 
lumber has faced competition only with Douglas fir and southern 
yellow pine, which are different in many respects from the Swedish 
species. 
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The American exporter has the fi^at advantage of being abk to 
supply lumber havmg special quaSties; for instance, rot-resisting, 
fire-resisting, and especially strong construction material, pattern 
wood, cabinet woods, etc. But he has not yet availed himself of tliis 
opportunity by advocating his products for special purposes. 

The principal advaQtageous features of Douglas fir and southern 
yellow pine are the wide stock and long lengths that can be supplied. 
iBYom tne Swedish export statistics it majr be seen that the output 
for export of lumber 8^ inches and wider is only about 20 per cent 
and that such stock is sold at a very heavy increase above the nar- 
rower sizes. Swedish stock can not generally be supplied with any 
large quantities of lumber 20 feet and more in length, and any order 
calnng for specified lengths commands extra charges. 

However, extra long and extra wide lumber is sometimes ordered 
only to be resawn. In South American coimtries, for example, loi|[ 
timoer is frequently cut into several shorter lengths. But it is poan- 
ble to educate the market to order what it actually needs. 

A Spanish house, closely cooperating with the Swedish exportars 
in extending the interest in Swedish lumber, states in its Spanish 
price lists theit ''as long lengths of Swedish Imnber are higher priced, 
customers are requested not to specify longer lengths than are 
necessary.'' 

Formerly South Africa took only planks which were resawn in 
that coimtry. But the Swedish exporters extended their market 
materially by making imp>orter8 understand that they could supply 
narrow sizes at reduced prices. 

The Swedish lumber has the advantage of Joeing cut to a smafler 
standard of measurement than the Amencan lumber. Swedish lum- 
ber is trimmed on odd and even feet and the boards are cut on the 
one-half inch in width and on the one-quarter or even on the one- 
eighth inch in thiclmess. Practically apy size of stock can be pro- 
duced, but if odd dimensions are ordered an additional charge is made. 

MANUFACTURE. 

Accuracy of manufacture is the principal advantage of Swedish 
lumber. It is always true to size — ^neither more nor less than the 
specifications. Trade Commissioner Simmons's investigation in 
South America illustrates the difference between Southern yellow 
pine and Swedish pine in this respect. (See fiig. 70.) 

QUALITY.^ 

The small percentage of clears and upper grades is the most serious 
handicap for Swedish lumber, and nere American lumber has a 

Seat advantage. Otherwise Swedish stock is sound construction 
mber; there are no large loose knots except in cull grades. There 
is a large nmnber of knots, but thev are nnnly incased and solid. 
Swedish Imnber is very serviceable for general-utility purposes. It 
is of medimn weijght, has considerable breaking strengtn, and is 
medium hard, easily worked, and fairly rot-resistant (pine). 

Of special stock, such as rift grain, heart wood, etc., the yield is 
so small as to be practically negligible. 



Digitized by 



Google 




FIG. no.— TYPE OF OCEAN-GOING VESSEL USED BY INTERIOR MILLS. 




FIG. in.— LUMBER PAID FOR BUT LEFT BY IMPORTER BECAUSE OF LACK OF 
SHIPPING FACILITIES. EXPORTERS CAREFULLY STORED THIS PARCEL 
WITHOUT ADDITIONAL CHARGE. 
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GRADING. 

There are no absolutely imifonn grading rules in Sweden, but there 
is no greater variation between shipments of the same grade from any 
two standard export mills in Sweden than is admitted by the Ameri- 
can grading rules of lumber for export. The United States has to 
offset the theoretical advantage of uniform g^ding rules by the fact 
that (1) they are said by some to be too elastic and (2) some Uppers 
do not maintain the grades. In Sweden the grades are not uniform 
(for aU millsy but the grades for each mill are uniform from year to 
year. 

The excellent marketing methods, the branding of every piece of 
lumber, planed and rough, for export, adequate steamship connec- 
tions with the principal markets, arbitration service abroad, and 
other factors have built up the export trade in Swedish lumber, in 
spite of its inferiority m both quality and size as compared with the 
principal American softwoods exported. 

20©2*'— 21 17 
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FUTURE OF SWEDISH FORESTS, LUMBER INDUSTRY, AND 
LUMBER EXPORT TRADE. 

The future supply of wood for the Swedish lumber and pulp indus- 
tries seems to be amply safeguarded by the new forest laws and the 
thorough understanaing on the part of the larger forest owners in 
r^ard to the conservation and judicious management of their hold- 
ings. Recently the smaller holders also have taken a keen interest 
in the better management of their forests, mainly on account of the 
high value of forest products, and they have been greatly assisted 
by the work of the forest commissions in the different paj*ts of the 
country. The draining of swamps and planting of cut-over areas are 
progressing very rapidty and no doubt will be one of the main features 
. of tne SwMish lorest policy in the following decades. 

The aim of the Swedish forest owners will be to decrease the age of 
maturity for cutting. When the results of the new forest laws, re- 
forestation, and draining activities are realized, it is expected that the 
stands oi the Swedish forests will be materially increased. One may 
therefore look forward to a higher yield of the Swedish forests in the 
future than thej are giving at present. 'Die cutting out of large 
areas of forests is out of the question because the forests are so im- 
portant an asset that public attention is constantly focused on them. 

The lumber and the pulp industry must alwajrs be among the lead- 
ing industries in Sweden. Which of the two will be the more im- 
portant is difficult to say, as the development depends largely upon the 
relative demand for lumber and pulp products in the world's markets. 
The tendency has been toward a furtner development of the pulp in- 
dustry, while it seems that the lumber industry has already reached 
its climax. In this connection, it must be noted that the majority 
of the pulp mills in Sweden are owned and controlled, wholly or in 

f)art, by tne lumber mills, and that these concerns can easily change 
rom one industry to the other when conditions warrant. 

It is not expected that any lai^e number of new mills will be con- 
structed in southern Sweden or in southern or central Norrland. In 
northern Norrland, on the other hand, there are still vast areas of 
forests that have not been exploited to any great extent up to the 
present time. As these r^ions are principally pine forests, and as 
pine is not used for pulp to any great extent, it is evident that these 
regions will be exploited mainly oy the lumber mills. The Grovern- 
ment has the largest holdings of timber in this part of the country, and 
it depends a great deal upon the action taken by the State whether 
new mills will be constructed in the near future. 

It has been difficult at times, in other parts of Sweden, for a number 
of the mills to obtain the necessary raw material at a reasonable cost, 
and their capacity is in excess of their average annual output during 
the last few years. It would not be necessary, therefore, to construct 
new mills in the rest of Sweden in order to increase production. 

While there always will be a market for Swedish rough lumber, the 
prospects of the Swedish planing mills and box factories are rath^ 
uncertain. The capacity of these mills has been increased laigelj 
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DriBg the war to satisfy the abnormal demand for war material. As 
!?er^ countries will probably protect their native planing-mill 
itustri^ by imposing a duty on unported planed stock, a large in- 
tme in the output of the Swedish planing mills and box factories 
mot to be expected in the near future. 

The question of manufacturing wooden articles that before the war 
rere made from Swedish lumber in Germany and other countries has 
een given serious consideration in Sweden, and many of the Swedish 
laiuog mills and box factories will probably engage in such activities 
the market for planing-mill products should be curtailed to any 
neat extent. 

The per capita consumption of wood in Sweden is very large, par- 
ilariy in tne rural districts, where large quantities of wood are 
ted annuaJhr for purposes which cheaper substitutes would serve 
\i as well. K the present high prices of wood and wood products 
raid be maintained they will doubtless lead to a decreased domestic 
iQsmnption of wood, as the lumber and pulp manufacturers woidd 
ike energetic steps to obtain increased quantities of raw material. 
The development of waterpower in Sweden will also have an im- 
portant effect upon the consumption of wood in that country. 
The markets for Swedish lumber are well established and unless 
the exports of lumber from Russia should increase materially over the 
pre-war figure, the Swedish lumber exporters will probably be able 
to hold their present markets. It is not believed that any country 
other than Russia would be able seriously to curtail the markets for 
Swedish lumber. 

I For the next five or ten years, therefore, one may count on annual 
taiber exports from Sweclen of 1,800,000,000 to 2,000,000,000 feet, 
i)otrd measure, provided that the foreign markets can consume these 
^aantities. 

Many steamship lines have been established in the last few years, 
tnd as the Swedisn merchant marine is now being developed to a lai^e 
extent and new steamship lines will be established in the future, the 
Swedish lumber exporters will have better opportunities than before 
to place their lumber in new markets, particularly in countries outside 
WEorope. 

, For several years before the war the tendency was to spread over a 
preer field. Several of the far-away markets nave been able to pay 
TOier prices for Swedish lumber than the European markets. The 
^ber-export trade is based on an adequate supply of raw material, 
careful manufacturing and seasoning, and an mtelligent system of 
exporting, which, in connection with adequate transportation f aciU- 
les, will always maintain Sweden in its position among the leading 
tanber-exporting countries in the world. 
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APPENDIXES. 



Appendiz A.— SWEDISH IMPORTS OF WOODS. 

None of the three north European countries, Sweden, Norway, and Finla&d, h 
an adequate supply of hardwoods. Sweden is probablv in a better position in tk 
respect than the ouier two countries, but the supply of hardwoods in Sweden is n 
sufficient to cover the domestic demand. 

The hardwoods found in Sweden are birch, oak, alder, aspen, beech, ash, and 
few species of minor importance. Birch is the most important of tnese species ai 
the one of which there is the largest supply. Birch is used as a general-utility woo 
but it is difficult to obtain clear birch lo^ and lop of large dimensions and as d 
same conditions apply to the other species mentioned, it is evident that Swed 
must be dependent on other countries for its supply of the upper grades of hardwood 
This is true also of the upper grades of softwoods. The spruce and pine in Swed* 
must be termed common construction lumber not suitable for the l^diest g^ 
joinery and finish. The imports of softwoods are small, however; hardwoods ccmstitiii 
the bulk of the Swedish imports of wood. ' 

The accompanying table snows the imports of foreign logs, hewn timber, and lumbe 
into Sweden from 1911 to 1916, by principal countries of origin. (The importatioD of 
Finnish and Norwegian logs has been discussed in previous chapters.) 

Imports into Sweden op Loos, Hbwn Timbeb, and Lumber, bt Countries of i 
Obioin, prom 1911 to 1916. 





1911 


1912 


1913 


1914 


1916 


1911 


L008.a 

Norway 


MfeU, 

26 

97, 4» 

17,706 

166 

523 


Mfeet. 


Mfeet. 


Mfeet. 


MfeH. 


"1% 


Finland ^ 

Russia 


96,832 
16,628 
296 
464 
821 
63 
62 


101,004 
22,320 
833 
1,349 
260 
162 
66 


101,211 
17,091 
621 
716 
268 
82 
51 


80,923 


134,® 


pfinm^k^ . ._-,_,, , r 


188 
676 
84 
106 
160 


161 


CHrmany , . , , ^ , , ^ ^ ^ , , - ^ 


m 


TTntt^^d Ktog^iom 




United States 


436 
636 


m 


All other countries 


59 






TotaL 


116,868 


112,666 


125,472 


120,034 


82,045 


126,209 






TTcmm thnVMr b 


(0 


186 


756 


336 


371 


53 






STAVES, BOABD8, PLANKS, BATTENS, AND 
SCANTLINOS.d 


2,997 
2,262 


1,643 
2,622 
264 
1,265 
2,042 


1,981 
6,822 
440 
1,668 
2,167 


1,313 
7,896 
650 
1,244 
1,612 


1,119 
6:889 


1,312 
7047 


Finland.! 




618 


Denmark 


997 
1,219 


1,606 
667 


1,100 


German V (IncludinR LMxemhurg) , . ^ . . 


4> 


Netherlands 7. 71 


'80 


Belfrium .. .. ... ...... 


113 
62 


299 
27 


466 

127 


338 

112 

52 

1,164 

331 






TTnitAH fCfnffdom 


28 




fl{(lin 




United States 


970 
263 


2,036 
1,761 


1,265 
240 


1,843 
105 


7» 


All other conntrfes 


2S 






TotaL 


8,863 


11,939 


14,136 


14,712 


10,349 


15,184 







a Including a small quantity of hewn timber. Figures for 1911 do not show Ion and hewn tMer 
separately.^ince most of the timber imported was logs, the conversion factor used was 283 boani m 
to the cubic meter. 

^ Conversion factor, 353 board feet to the cubic meter. 

c Not stated separately in 1911. 

d Conversion factor, 424 board feet to the cubic meter. 
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The Swedish statistics consider the country of origin as the last country from which 
the lumber was shipped before it reached Sweden. Therefore such coimtries as 
Germany and Denmark, together with Belgium, Norway, and the United Kingdom, 
Bgure prominently as ^exporters of lumber to Sweden. It is certain that only small 
entities of native species (with the exception of German oak from Germany) were 
exported to Sweden from these countries and that the lumber and logs credited these 
K)untrie8 in the statistics must have originated elsewhere and been reexported or 
transshipped to the Swedish markets. 

Basing a study of the importation of foreign woods on the last normal year before 
he war, 1913, it is seen that Japan exported the largest quantity of hewn timber, 
ihich represented Japanese oak. 

The imported aspen logs came from Russia and were used almost exclusively by 
)ie match factories in Sweden. Oak lorn also were imported from Russia and Ger- 
nany. Mahogany was chiefly reexportea from Germany, Denmark, and the United 
Kingdom* only a small portion came from the United States. 

, Fmlana exported considerable Quantities of staves to Sweden. No si>ecies are 
liven for these staves in the Swedisn statistics, but it appears from the Finnish export 
rtatistics that they represented pine and spruce stock. 

Of sawn liunber of other species considerable quantities were exported from the 
tTnited States to Sweden, but the bulk of the lumber was impcHiied from Germany. 

As it appears from these statistics, the United States played a comparatively insi^- 
[dficant part as a supplier of logs and limiber to Sweden, but large quantities of Amen- 
can lumber were undoubtedly included in the exports of lumber to Sweden from 
Germany, England, Denmark, Belgium, and other countries. 

SPECIES OF LUMBEB IMPORTED. 

Oak has been and always will be the principal foreign species imported into Sweden, 
imerican white oak is imquestionabfy the most popular foreign wood in Sweden. 
[t is clauned by the imfwrters that this oak is more uniform in color and better man- 
ofactiured than the oak imported from other countries. Furthermore, each piece of 
American oak lumber is eraded and edged, although complaints were heard that the 
American grading rules change almost yearly. 

German oak planks and boards are imported in laige quantities into Sweden. The 
German oak lumber is not edged, but is shipped and sold in the form of the logs from 
winch it is sawn (see fig. 114). While each piece of American oak is graded and 
edged, the German mills base the grading on the log. The German system of selling 
the entire log has the advantage tnat the cajrpenters are better enabled to match the 
different boards and planks for cabinetmaking, so as to obtain the same figuring of 
wood in panels and other matched stock. 

Japanese oak was imported in small quantities immediately before the war and 
seemed to give satisfaction, mainly on accoimt of its cheapness. The same criticisms 
have been offered in Sweden as have been usually heard in the United States in 
regard to the texture and other properties of Japanese oak. Part of this oak was 
imported direct from Japan on the regular liners oetween that country and Sweden, 
but some quantities were also reexported to Sweden from Germany. 

Swedish oak does not compare with German and American oak, being generally 
considerably coarser and of imeven color. While the German and American oak are 
used for the better class of furniture and finish, Swedish oak is used for rough work 
and for the cheaper class of fumitxire. German and American oak are used for floors, 
fomiture, and a multitude of purposes for which these woods are especially adapted. 

Mahogany is used principally for furniture, finish, and similar purposes and also to 
some extent in ship construction. 

Southern yellow pine and Douglas fir have been used to some extent in shipbuild- 
ing, dock construction, piling, etc., but native pine and spruce are used whenever 
possible, and the cheapness of the native species makes competition ver)^ keen for 
the two American woods. Southern yellow pine and Douglas nr have been imported, 
therefore, only in long[ and wide stock and m the upper grades, because sucn stock 
cither can not be obtamed in Sweden or can be had only at much higher prices. 

Of otiier foreicp species imported in limited quantities may be mentioned hickory 
for ski stock and Himgarian ash for finish. Red gum has been imported in logs and 
naanufactured in Sweden into veneers. Yellow poplar is used for making of veneer 
pattern wood, etc., and was formerly very popular, but during recent years the prices 
oave been too high for the Swedish market to use this wood for many purposes. 
Siamese teak is used in shipbidlding and car construction, but this wood also has 
increased materially in price and cheaper woods are used whenever possible. No 
suitable substitute for tnis wood has been found for ship decking, etc. Austrian 
spruce is used for musical instruments (soimdinjg boards, piano keys, etc.). There 
are a few other species of foreign woods of minor importance. 
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WOOD-USING INDU8TBIE8. 

Although Sweden can not be said to be among the most important markets for An 
can lumber, the coimtry hks many growing industries which use more or lees for 
wood as raw material. 

Sweden is a huge producer of agricultural machinery and considerable foreign ^ 
is consumed in its manufacture. The shipyards and boat-building plants con? 
important quantities of foreign soft and hard woods, especially for decking, as Swe< 
pine is not suitable for this purpose for the better class of ships. 

The sash and door factories do not use foreign limiber to any great ext^it bea 
the main production in Sweden is based on native lumber as raw material. B 
ever, for the better grades of sashes and doors some foreign oak, mahogany, etc., 
used. The furniture factories, on the other hand, probably consume the lai] 
quantities of foreign limiber in Sweden. This industry has been growing rapi 
and is not only supplying the Swedish market but produdne considerable fumil 
for exportation to near-by countries. Before the war foreign liunber was used exi 
sively for furniture, but the difficulty of obtaining suitable stock from foreign co 
tries during the war forced the furniture factories to use native hardwoods. Th 
however, are not satisfactory. 

The railway-car shops also consume considerable foreign wood. For car sid 
Siamese teak has been used extensively for some years, but this material is t 
very expensive and the Swedish car shops are in the market for a less expensive wa 

Before the war the plants manufacturing telephone and telegraph apparatus ui 
considerable quantities of walnut and oak. The factories for musical instrumei 
firearms, airplanes, automobiles, and carriages all use foreign lumber. The ven 
factories use ooth native and foreign logs. This industry is growing materially, bei 
protected by a high tariff. 

The Swedish Government usually obtains its reqiiirements from the Swed 
importers. 

Forei^ lumber is not used to any great extent in the ordinary construction 
houses in Sweden. Interior finish, sashes, doors, and floors are made of Swedi 
pme or spruce, which are painted. In the better class of houses in the Swedi 
cities the doors and floors, besides interior finish and trim, are often made of Swedi 
or foreign oak. In the larger cities the houses are very solidly constructed. ?i 
ticularly the Swedish offices are elaborately equipped; oak and other high-gTa< 
lumber is extensively used. 

METHODS OP IMPORTATION. 

There are no resident agents in Sweden handling foreign lumber. The imports 
in Sweden have obtained tneir supplies of wood to some extent direct from the expoi 
ing countries, but they have purchased chiefly through foreign agents and importer 
mainly Danish and German. At times these merchants spUt up caigoee among man 
smaller importers in Sweden and in the neighboring countries. 

Before tne war American Ixunber was either shipped in parcel lots to Sweden dire< 
from the exporters in the United States without the use of middlemen or transshipped 
from Gopennagen, Hamburg, London, Liverpool, and other liunber centers in Europ 

German liunber was generally sold by agents through personal soliciting in Sw< 
den, but it was often claimed that these German agents caused considerable dissai 
isfaction because they sold to importers, contractors, wholesalers, and consume! 
iJike, without paying any attention to the handling of the liunber through the regula 
channels. Diuing the latter part of the war Gennanywas practicflJly the only sourc 
of supply for certain species of liunber, such as oak. The lumber was usually shippe* 
by rsal from southern Germany. 

Previous to the war it was frequently contended by the Swedish importers con 
versant with the grading system in the United States that American lumber reex 
ported from some of the European countries unquestionably had been tamperej 
with; the grades sold to the Swedish merchants compared very unfavorably witJ 
the grades outlined in the American ^piiding rules covering these species. Th 
many middlemen between the Swedish importers and Uie American exporters hav( 
no doubt caused a heavy increase in the price that the Swedish importers had to p&3 
for this stock, thereby seriously curtailing the wJes of American lumber and its us& 
fulness in Sweden. 

PRICES. 

It is of no interest to give a detailed account of the prices paid before the "^^ 
during the war, because the pre-war price level will never be reached again and tne 
prices ruling during the war were exorbitant. The pres^it market conditionfl are 
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unsettled, as any regular supply of foreign lumber has not yet been started, owing to 
shipping difficulties. The supplies of some foreign woods were very small in Sweden 
' dunng the war on account of the blockade, and it was therefore a simple matter for 
the importers and dealers that had stocks on hand to hold them imtu the demand 
, was 80 urgent that the^r could name their own prices. 

' Mahogany, which prior to the war was usually sold at about $2 per cubic foot, was 
:»ld during the war at about $15 jper cubic foot. American oak, whidb usually be- 
fore the war commanded approximately $1 per cubic foot, or somewhat less, was 
sold during the war even as nigh as at $6.50 per cubic foot. German oak was sold at 
Itbout half of this price during the war, but the quality was often very unsatisfactoiy. 
In these circumstances it is of no avail to go into the matter of prices of foreign woocu, 
which will come down as soon as the shipping; situation is relieved. 

In regard to native hardwoods, the following figures show the average prices per 
cubic foot paid for logs delivered at interior railway stations in southern Sweden from 
1914 to 1918: 



Kinds of wood. 


1914 


1915 


1916 


1917 


1918 


1 

\0ik 


CerOt. 
21 
20 
17 
11 
11 
13 


Cent9. 
21 
84 
19 
12 
12 
15 


Centt. 
27 
40 
19 
13 
13 
16 


CeiUt. 
84 
40 
20 
24 
24 
24 


Centt, 
40 


iAsh 


67 


[Beech 


31 


Birch....; 


25 


AJder 


25 


' Aspen 


25 


1 





' The consumer, however, paid much higher prices for these native species; for in- 
stance, oak lumber was sola at about $1.05 per cubic foot and birch at about $0.60 
per cubic foot during 1918. 

Russia was imable to furnish aspen logs during the latter part of the war, and this 
caused the Swedish match factories to use native hardwoods as raw material, which 
naturally increased the prices for these species. 

PBOSPBCT8 FOB FUTUBE IMPOBT8 OF AMBBICAN LUMBEB. 

Although Sweden, for reasons already given, may not offer a very important mar- 
ket for American lumber, it is believed that if a keener interest in this market is shown 
hy American lumber exporters more can be done in Sweden than' has been accom- 

C' bed heretofore. American lumber has not been advertised to any extent and the 
dling of American lumber has been left to those who were not more interested in 
this stock than in Siamese teak, Central American maho^ny, or German oak. 

The importers visited in Sweden expressed their willingnees to cooperate with 
American lumber exporters in furthering the sale of American lumber m Sweden. 
They should be supplied with full information regarding American lumber and its 
uses. The war prosperity that Sweden enjoys will result in increased building activ- 
ities to relieve the present scarcity of dwellings. Altibough the Swedes are conserv- 
ative, it would not take long to convince them of the merits of the better class of 
American soft and hard woods. The severe climate in Sweden calls for solid house 
construction, and as the Swedes always spend lai]ge sums on the equipment and con- 
struction of their homes, it is believed that American lumber should find a good mar- 
ket there in the coining years if properly advertised. 

IMPOBTEB8. 

There are comparatively few importers of foreign woods in Sweden and only a few 
of these importers are in a position to take any large quantities of foreign lumber at 
one time. TMs may be the reason why the Swedish importers have usually bought 
in parcel lots from merchants in other coimtries. Some of the houses handling im- 
ported woods are only small concerns, and many of them make a specialty of handling 
native hardwoods, carrying foreign wood only as a side line. The larger establish- 
ments maintain resawing plants for cutting logs and lumber. 

[The names of the principal houses in Sweden engaged in handling 
foreign woods may oe obtained from the Bureau of Foreign ana 
Domestic Commerce or its district and cooperative oflSces. In- 
quirers should refer to file No. EUIl-12031.] 
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Appendix B.— SWEDISH EXPORTS OF WOODS.1 

Table I. — Exports from Sweden op Pine and Spruce Rough and Plan 
Lumber prom 1886 to 1918. 



Years. 



1886-1890, annual average. 
1891-1805, annual average. 
1886-1890, annual average. 

1901 

1902 

1903 

1904 

1906 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 



battens, and board8).a 


Planed boards.o 


Total roi:^ 
andplani 




Percent- 




Percent- 






age of 




age of 




Mfeet. 


total 

rough and 

planed. 


Mfeet. 


total 

rough and 

planed. 


Mfeet. 


1,.'. 10,288 


94.85 


81,921 


5.15 


1,592,1 


1, 1^,420 


93.43 


116,174 


6.67 


1,767,1 


i,K53,471 


89.88 


198 131 


10.12 


2,061,1 


] ;43 941 


87.25 


228,536 


12.75 


1,792, 


1,790,661 


88.51 


228,651 


11.40 


1,9M, 


1,776,575 


86.29 


282,160 


13.71 


2,058, 


3.576,432 


86.69 


242 146 


13.31 


1,818, 


1,*^73,922 


87.09 


248,157 


12.91 


1,822, 


1.7S1,562 


88.53 


230,874 


11.47 


2,012, 


l,M5,787 


87.11 


224,352 


12.89 


1,740,1 


t,:m,314 


86.10 


224,686 


13.90 


1,616, 


1,1^19,267 


86.62 


193,012 


13.88 


1,490,302 


84.17 


280,221 


15.83 


l,770,a 


l,m,205 


84.29 


278,929 


16.71 


1,775,1 


1,^.20,838 


86.36 


255,961 


13.64 


1,876,7 


1,^59,140 


85.19 


290,276 


14.81 


1,959,4 


1.1^,984 


83.74 


254,274 


16.26 


1,563,2 


l,r.90,047 


88.66 


216,232 


11.34 


1,906,2 


l,S52,753 


90.42 


196,184 


9.58 


Si 


1,4)40,532 


91.87 


92,044 


8.13 


1,154,704 


91.25 


110,680 


8.76 



o Including box shooks prior to 1907. 

Table II. — ^Valub op Exports prom Sweden op Pine and Spruce Planks, 
Battens, and Boards (Rough Stock), and op Planed Boards, from 190^ 
TO 1916. 



Years. 


Planks, bat- 
tens, and 
boards (rough 


Planed 
boards. 


Years. 


Planks, bat- 
tens, and 
boards (roug^ 


Planed 
boards. 


1904.. 


a$25, 535,000 

027,063,000 

033,002,000 

30,244,000 

23,820,000 
30,541,000 


» $4, 470, 000 
64,612,000 
»4,636,000 
4,717,000 
4,200,000 
4,127,000 
6,429,000 


1911 


$29,215,000 
29,818,000 
32,524,000 
28,886,000 
39,945,000 
58,081,000 


$6,218,001 


1905 


1912 


^'368 00 


1906... 


1913 


£657,001 


1907 


1914 


7091,001 


1908.. . 


1915 


6547001 


1909 


1916 


775800( 


1910 











o Including box shooks. 



t> Including planed box shooks. 



Table III. — ^Exports prom Sweden op Timber and Lumber op Dipperbnt Kikds 

IN 1913. 



Kinds of timber and 
lumber. 


Cubic feet. 


Per cent. 


Kinds of timber and 
lumber. 


Cubic feet. 


Percent. 


Pine and spruce: 

Rough lumber 

Planed lumber 


IM, 917, 580 
26,448,913 
26,901 358 
18,876,687 
14,048,871 


64.1 
10.9 
11.2 
7.9 
5.9 


Other native species: 

Round tirnnCT 


362,249 

47,408 

903 716 

276,328 


22.8 


TTawti Mmhfir 


3.0 


Round timber 


Firewood 


56. » 


Hewn timber 


Sawn lumber 


17.4 


Firewood 


Total, other native 
spedes 


1,589,700 




Total, pine and 


241,192,404 


100.0 


100.0 


spruce 


Grand total 


242,782,104 












1 Most of these tables are based on Swedish official statistics, the remainder were obtained through the 
courtesy of the Swedish Lumber Exporters' Association at Stockholm. 
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FIG. Ill— TRADE-MARKING OF LUMBER. 
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Special Agents Series No. 195. 




FIG. 114. -GERMAN OAK IMPORTED INTO SWEDEN. 




FIG. 115.-SWEDISH OAK LOGS. 
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Tablb IV. — ^Exports from Swxdbn of Pinb and Spruob Planks, Battens, 
Boards, and Box Shooks, Planed and Rough, bt Gontinbnts, from 1912 to 
1916. 




Continents. 



1912 



1913 



1915 



1910 



Europe. . .. 

AMca. 

Asim. 

America... 
Australia... 

Total 



$33,145,000 

3,407,000 

286,000 

475,000 

680,000 



Peret 

87. 
9. 



2136, 



37,999,000 100.0 42,211,000^ 100.0 




2134, 



7850, 



1,489,000 
1,312,000 
39,000 
61,000 
198,000 



37, 103, 



PereL 

96.9 

2.5 

.1 

.1 

.4 



PereL 
173,468,000^ 97.2 
1,977^00« 2.6 
134,00d .2 
28,000|. 
1,0 



52,009,000 lOaO 75,606,000^ 100.0 



Table V. — ^Exports from Sweden of Pine and Spruce Rough Lumber (Plan&s, 
Battens, Scantlings, Boards, and Box Shooks), bt Continents, from 1905 to 
1913. 



Years. 



Europe. 



Africa. 



Asia. 



Australia. 



America. 



Total. 



1906: I 

Mfeet... 

Vahie... 

Percent. 
1906: 

Mfeet... 

Value... 

Percent. 
1907: 

Mfeet... 

Value... 

Percent. 
1006: 

Mfeet... 

Value... 

Percent. 
1900: 

Mfeet... 

Value... 

Percent. 
1010: 

Mfeet... 

Value... 

Percent. 
1011: 

Mfeet... 

Value... 

Per cent. 
1912: 

Mfeet... 

Value... 

Percent. 
1913: 

Mfeet... 

Vahie... 

Percent. 



1,601,880 

$25; 723, 000 

95.1 

1,700,834 

$31,298,000 

94.9 

1,473,824 

$29,033,000 

94.0 

1,335,430 

$22,954,000 

91.7 

1,219,636 

.$23,202,000 

92.6 

1,398,988 

$28,364,000 

8i7 

1,412,683 

$27,528,000 

88.9 

1,544,876 

$28,478,000 

89.1 

1,589,152 

$31,048,000 

90.6 



66,271 

$1,218,000 

4.5 

69,748 
$1,451,000 

75,726 

$1,588,000 

5.1 

89,761 

$1,766,000 

7.1 

72,504 

$1,565,000 

6.2 

122,833 

$2,916,000 

9.1 

119,441 
$2,729,000 

8.8 

126,098 

$2,731,000 

8.5 

143,651 

$3,174,000 

8.2 



42 
$1,000 



170 
$4,000 



2,586 
$37,000 

ai 

933 
$17,000 

ai 

3,010 
$67,000 

as 

5,215 

$120,000 

0.4 

6,360 

$161,000 

0.5 

5,512 
$132,000 

a4 

2,883 

$67^000 

0.1 



2,926 
$56,000 

a2 

4,961 

$106,000 

0.3* 

6,530 
$143,000 

a5 

8,777 
$173,000 

a7 

5,008 

$110,000 

0.4 

13,738 

$328,000 

1.0 

9,667 

$222,000 

0.7 

9,243 

$214,000 

0.7 

8,523 

$197^000 

0.5 



8,646 

$64,000 

0.2 

6,657 

$141,000 

0.4 

4,155 

$87,000 

0.3 

5,936 

$110,000 

0.4 

5,978 

$122,000 

0.5 

10,939 

$238,000 

0.8 

16,494 

$329,000 

1.1 

20,564 

$405,000 

1.8 

10,091 

$195,000 

0.6 



1,674,715 

$27,062,000 

100.0 

1,782,870 
$33,000,000 

i&ao 

1,562,821 

$30,888,000 

100.0 

1,440,837 

$25,020,000 

100.0 

1,306,131 
$25,066,000 

i6ao 

1,551,718 

$31,961,000 

100.0 

1,564,645 
$30,969,000 

liao 

1,700,203 

$31,960,000 

100.0 

1,754,300 

$34,681,000 

100.0 
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Table VI.— Exports from Sweden of Pine and Spruce Planed Boards akd 
Box Shooks, bt Continents, from 1905 to 1913. 



Yean. 



1905: 

Mfeet... 

Value... 

Percent. 
1906: 

Mfeet... 

Value... 

Percent. 
1907: 

Mfeet... 

Value... 

Percent 
1906: 

Mfeet... 

Value... 

Percent. 
1909: 

Mfeet... 

Value... 

Percent. 
1910: 

Mfeet... 

Value... 

Percent. 
1911: 

Mfeet... 

Value... 

Percent 
1913: 

Mfeet... 

Value... 

Per cent 
1913: 

Mfeet... 

Value... 

Percent. 



Europe. 



S4i 



t*f 



W, 



t3, 



t3, 



t5, 



W, 



U, 



95, 



230,607 

083.000 

88.7 

205,767 

123,000 

88.9 

215,689 

502,000 

88.9 

208,311 

944,000 

86.6 

175,494 

812,000 

85.1 

224,635 

188,000 

76.6 

211,067 

742,000 

71.9 

216,198 
667^000 

244,860 

753.000 

76.4 



AfHoa. 



23,320 

t488,000 

9.5 

17,172 

S351,000 

7.6 

17,978 

9372,000 

7.8 

16,494 

$327,000 

7.2 

15,137 

$341,000 

7.6 

33,284 

$799,000 

11.8 

31,927 

$747,000 

11.3 

31,206 

$676,000 

11.2 

85,404 

$832,000 

11.0 



Asia. 



424 

$7,000 

0.2 

170 

$3,000 

0.1 



$18,000 
0.4 

594 

$13,000 

0.3 

806 

$19,000 

0.4 

3,058 

$76,000 

1.1 

2,035 

$50,000 

0.8 

5,809 

$155,000 

2.0 

4,537 

$114,000 

1.4 



Australia. 



3,646 

$67,000 

1.5 

6.572 

$132,000 

2.8 

4,198 

$90,000 

1.8 

13,102 

$246,000 

5.4 

13,144 

$277,000 

6.2 

80,189 
$685,000 

lai 

42,782 

$950,000 

14.5 

22,430 

$472,000 

7.8 

33,326 

$760,000 

10.4 



America. 



254 

$5,000 

0.1 

1,314 

$27,000 

0.6 

3,901 

$81,000 

1.6 

975 

$22,000 

0.5 

1,357 
$33,000 

a7 



$24,000 

a4 

3,731 

$97,000 

1.5 

2,586 

$70,000 

1.1 

2,332 
$63,000 

as 



Total I 



348,351 
$4,610,000 

230,995 
$4,«K.000 

loao 

lt2,6» 
$5,068,000 

100.0 

239,476 

$4,553,000 

100.0 

30S,S» 
$4,482,000 

loao 

392,0»( 
$6,773,000 

loao 

291,St2 
$6,596,000 

loao 

378,129 

$8,040,000 

loao 

320,49 

$7,531,000 

100.0 



Table VII.— Total Exports prom Sweden op Pine and Spruce Planks, Bat- 
tens, Boards, Staves, Molding Stock, Box Shooks, etc., Planed and 
Rough, in 1913 and 1918, by Principal Countries op Destination. 



Countries. 



United Kingdom 

Fnmce 

Oermanv 

Denmark 

Netherlands 

Beleium 

Spain 

Norway 

Portugal 

Italy 

Oreece 



1913 



1918 



Mfeet. 
693,673 


Mfeet. 
501,744 


392,883 


21,212 


257,430 


107,918 


211,777 


284,841 


127,003 


312,646 


79,794 
71,021 




2,237 


76,181 


171,777 


9,365 


362 


4,239 


50 


3,043 





Countries. 



European and Asiatic Turkey 
Algena, Tunis, and Morocco.. 

British South Afrtoa * ',''.'.'.'.'. 

Other countries in Afirica 

Australia 

South America , 

Other countries , 

Total 



1913 



1918 



Mfeet. 1 MfetL 

6,388 

53,757 I 547 

16,»73 ' 

70,442 I 18,57S 

25,691 ' 

41,826 ' 

12,365 1,«5 

21,234 I S,S48 

2,175,003 I 1,436,925 

I . 
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Table VIII.— Exports from Sweden of Pine and Spruce Planks, Battens, 
AND Boards, Planed and Rough, by Countries of Destination, from 1903 
to 1918. 



trnit«dElQgdam.. 

ll HBiwiar ¥ _ . 



^1 
Norway. 

f'i>rtnj?al- ,...*.*.,*.,.*... „ 

Italy....... 

Oieeo«»,,...-* *....., *. 

Europ^&n and Asiatic TuT' 

l£«!y,. ,..».* _ 

Algiers, Tunis, and Morou.'c. 

sMsh 'smth 'Am^' '!*!!" 

Other countrleBtii Afnca. * . . 

AiLflniJla 

SoutJi Amoricfl, . , , . . , 

Other c<5twi tries . , 



T^taL.,. ,..„„„,.„ „i3,«l5S, 73S l,818,5Ttt 



1003 



MffH. 

231,444 

181,190 

41,376 
0,033 

1,501 

87 

13,0&« 
143,606 

i,300 
1,507 



ma 



Mfai 

63S,76§ 
331^337 

leo.iis 

64,200 
44,l>g 

10,48fi 

2,030 



10,A4€ 
2l,S2S 

iO,0'H 



Mfett. 
600,6% 
329,330 
2141, rit! 
160,77>« 

43,73St 

4a,as7 

e,37T 
3,010 

34 
U.OIH 

20,325 

3.014 
3,55d 



IflO© 



Mftei. 
702,210< 
334,027 

m,ms 

07,106 
4e,3fl7 

12,SI0 
R,41- 

2,:fis 

132 
It, 468 

2i.,;iO&i 

12,62!) 
11,&5» 
7,510 

4,2sa 



IO07 



Mftet. 
607,771 
301,518 
271,5,'^ 
204,310 
111,1 
d7,070 

ea,4^ 

30,870 

7,e^io 

2i,]24 

315 
6,146 
34.230 
25,73-H 
11,031 
10, lis 
7,108 
4,0e3 



i9m 



Mfeft. 

528,412 

303, S^ 

230,855 

141,507 

132, e37 

55,252 

5«.165 

37fJt54 

10,033 

5,000 

2,920 

30 
t6,ii31 
27,52e 
31,K3S 
H,4i4 
21,331 
5. 300 

i/2m 



022,079 2,013,I3§ 1, 740, 127 1,616, 001 lj44a,280 1 , 770,521 



I9m 



Mftti. 

439,505 

294.0011 

22;i,8S3 

141,4^ 

07,832 

49,401 

40,873 

30,67 

)i,072 

8,<^ 

2,123 

14,85^ 
0,91Si 
lffi,7&2 
505,37?^ 
17,422 
4,055 
3,2SJ 



1910 



322,651 

3^,008 

162,152 

109.678 

61,y«2 

S2,S71 

3S,Q3a 

S,063 

6,73S 

1,^4 
19,0^ 
19.022 
:3,6«8 
27,38e 
42,ftJ0 
6,807 
3,.^ 



iDdtadElDRdom. 
'jtfioajjf. *....... 

Natlujf btnds 

ElUBl, . .... 






Buftipean and A^atlc Ttu-- 
AltSics, Tunis, anil Marocca. 



Bfltliti Soutb Airica 

Other Miintriea in Africa, . 

ATrtiaUa ...,,,*...,... 

Boalh America, ........... 

Other cotintfie!! . . » . 



ISII 



1M2 



Mfrti 
476, 96d 
322,813> 

aoo.ooti 

177,3ia 

Ke,6^i9 

74,4ai 

ftH,734 

41,416 

8,179 

7,518 

4,732 

3,^6 
27,744 
3S,430 
51,391 
23,007 
50,509 
14,— 

5,1^ 



If/frt. 

3r>4,318 

301,579 

IK7,M10 

100,154 

71.320 

70,3.^59 

50,QS3 

7,562 

5,340 

2,f74 

6,239 
33,;^I5 

33,074 
50,971 
16,074 
27,805 
18, 113 
4,435 



Total J 1,775, 133 I, S76,71IS 1,959, 3161, 563, 258 l,0Oe,2J92,o;«, 038 



1913 



MfttL 
fi«M,701 
3S:i,M0 
2*6, 1 %8 
20's3a9 
114, 8QH 
65,344 
70,975 

9,365 
4,139 
3,014 

6,134 

S3,2aa 

16,701 
a%724 
25,625 
3;3i,7S2 
10,866 
5,632 



1914 



Mfttt. 
652,752 
131,961 
170,001 

130,5^51 
22,792 
73,321 
SO, 626 
7,150 
3,748 
3,176 

2,iai 
15,616 

ji,645 
29,221 
11,825 
22,414 

5,661 

4,562 



1915 



Mf€fi. I 
984,781 
^.39» 
.»«.•>, 08S 
203,605 
265,076 



10*, 574 

110,996 

S,037 

%7m 



5,5^ 

851 

17,840 

4,0iS 

4,790 
536 

3,610 



11)16 



Mf€ft, 

85.1,714 
299,430 
44.42.'i 
274,741 
275,737 

92,224 

l70,33-'i 

3,6fil 

271 



3,245 

601 

27,375 

1,928 



194 

5,B6I 



1917 



Mfrft. 

3^.4JJ 
33,080 
76,145 

27S,689 



3,514 
16^,217 



67 



15,460 
1,016 



, 132,576 



191S 



M/m. 
3^!6,,'m 
19,513 
104, B7B 
377,ft»4 
303,965 



2.237 
151, S«l 

dm 
m 



546 



343 
1,677 



,205.a'^ 
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Tabus X.— ^Exports prom Siitedbn in 1913 op Pinb and Spruce Planks, Bat- 
TENSy and Boards, Planed and Rouoh, by Countries op J)bstination. 



Coantries of destination. 



United Kingdom 

France 

Germany 

Denmark 

Netherlands 

Beleimn 

Spam 

Norway 

Portog^ 

Italy 

European and Asiatic 
Turkey. 

Algeria, Tunis, and Mo- 
rocco 

Brittsh South Africa. .... 
Portuguese East AlHca . . 

Frendn West Africa 

Other countries in Africa. 

Australia 

South America 

Other countries 



Total. 



Rough lumher. 



Planlrs, 2 inches and more 
thick and 8^ inches and 
more wide. 



Pine. 



Mfeet. 

72,864 

49,116 

8,599 

8,104 

604 

2,572 

17,064 
8,(M5 
8,411 
2,602 
65 

143 

14,462 
4,673 

32,987 
7,266 
1,117 
2,651 
3,164 
942 
1,011 



246,452 84,981 



SiHTUce. 



Ufeet. 

13,549 

45,530 

6,007 

3,186 

3,049 

99 

2,566 

4,362 



Total. 



4,437 



150 
194 

456 
79 



24 



Mfeet. 

86,403 

94,646 

14,606 

11,290 

3,653 

2,671 

19,630 

12,407 

8,411 

2,602 

65 

143 

18,899 
4,673 

33,137 
7,460 
1,573 
2,730 
3,164 
2,235 
1,035 



331,433 



Battens, 2 inches and 
more thick and 6-8^ 
Inches wide. 



Pine. 



Mfeet. 

100,390 

63,116 

9,456 

7,001 

6,688 

4,259 

17,476 

11,652 

861 

768 

307 

539 

5,342 

2,928 

3,613 

252 



192 

1,998 

2 

443 



237,173 



Spruce. 



Mfeet. 

41,867 

46,811 

43,776 

1,453 

30,327 

701 

5,467 

7,058 

8 



24 

784 



253 



164 



180,311 



Total. 



Mfret. 

14:^,257 

l»l,^r27 

53/>32 

S,154 

37,015 

4<9(i0 

22, «3 

1^, 710 

7H8 
:i\yj 

563 

6,126 

2,928 

3,766 

252 



356 
1,998 
1,590 

473 



Scantlings, 2 inches and 
more thick and less 
than 6 inches wide. 



Pine. 



MfeH. 
48,612 
10,626 
7,421 
7,758 
1,744 
1,346 
3,233 
6,669 



85 
687 

144 

6,176 
2,002 
5,190 
1,691 



1,630 
216 
28 



417,484 105,441 90,741 



Spruce. 



Affeet. 

23,410 

19,665 

26,172 

669 

14,074 

939 

394 

2,920 



Total. 



Mfeet, 

71,922 

80,281 

83,693 

8,417 

16,418 

2,286 

3,627 

9,579 



44 

362 
147 



666 



652 
158 



86 
687 

188 

6,528 
2,002 
6,337 
1,691 



2,295 
216 
580 
451 



196,182 



Rough lumber— Continued. 



Countries of destination. 



Boards, less than 2 
inches thick and 8} 
inchesand more wide. 



Boards, less than 2 inch- 
es thick and 6 to 8} 
inches wide. 



Pine. 



United Kingdom 

France 

Germany 

Denmark 

Netherlands 

Belgium 

Spahi 

Norway 

Portugal 

ItalyTT. 

Greece 

European and Asiatic 
Turkey 

Algeria, Tunis, and Mo- 
rocco 



Mfeet. 

10,092 
7,776 
6,304 
9,708 
263 
2,588 
1,146 



Egypt.. 
British South Africa.... 
Portuguese East Africa. . 
Other countriesin Africa. 

Australia 

South America. 
Other countries. 



248 
89 

117 

6,198 

3,144 

687 

271 

368 

82 

42 

161 



Total. 



48,865 



Spruce. 



Mfeet. 

3,408 

2,301 

2,441 

3,608 

2,209 

210 

87 

624 



49 
662 
"ii 
'464" 
**87 



16,092 



Total. 



Mfeet, 

13,600 

10,077 

8,746 

13,316 

2,472 

2,798 

1,233 

1,260 



248 



166 

6,746 
3,144 
701 
271 
772 
32 
129 
269 



64,967 



Pine. 



Mfeet. 

34,894 

20,903 

26,443 

48,338 

1,734 

6,437 

8,666 

1,628 

53 

186 

743 

457 

4,174 

1,372 

324 



263 
12 
73 

656 



157,353 



Spruce. 



Mfeet. 

8,771 

6,134 

20,747 

14,864 

11,963 

1,164 

1,162 

396 



149 



24 



103 



3,427 
306 



Total. 



43,i>65 
27,r]37 
47^190 

Li, f]ff7 

S3 

ISft 

743 

457 

4,323 

1,372 

348 



386 

12 

8,500 

962 



69,220 226,573 



Narrow boards, less than 
2 inches thick and less 
than 6 inches wide. 



Pine. 



Mfeet. 

41,816 

54,628 

89,269 

44,774 

4,869 

29,902 

11,016 

3,670 

42 

260 

842 

61 

7,409 
644 

1,666 

615 

489 

25 



486 



242,161 



Spruce. 



Mfeet. 
20,095 
66,571 
46,617 
20,126 
26,102 
16,127 
2,297 
1,816 



26 



1,715 



190,293 



Total. 



Mfeet. 

61,911 

111,199 

86,886 

64,899 

29,961 

>I6,029 

13,312 

5,886 

42 

260 

842 

77 

7,847 
544 

1,679 
616 
676 
25 

1,715 
749 



482,444 
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Table X.— Exports fbom Sweden in 1913 of Pine and Spruce, Planks, Bat- 
tens, AND Boards, Planed and Rough, by Countries of Destination— Con. 



Countries of destinatioii. 



Rough lumber— Continued. 



Planed lumber. 



Total rough stock. 



Pine. Spruce. Total. 



8i inches and wider. 



Pine. Spruce. TotaL 



6 to Shindies wide. 



Pine. Spruce. TotaL 



United Kingdom 

France 

Qermanv 

Denmark 

Netherlands 

Belgium 

SjHun 

Norway 

Portugal 

Italy 

Greece 

European and Asiatic 

Turkey. 

Algeria, Tunis, and Mo- 

TOCCO 

BSSSh South* Africa'. '.'.'.'. 
Portuguese East Africa. . 

French West Africa 

Other countries in Africa, 

Australia 

South America 

Other countries 



308,658 

206,165 

97,492 

125,083 

15,802 

47,104 

58,599 

32,188 

9,357 

4,139 

2,733 

1,451 

42,756 
14,663 
44,366 
9,995 
1,117 
5,503 
5,447 
1,087 
3,050 



3£fe€t. 
111,100 
177,002 
145,760 
43,885 
87,324 
18,240 
11,973 
17,176 
8 



143 
6,712 



Mfeet. 

419,658 

883,167 

243,252 

169,568 

108,216 

65,344 

70,572 

49,364 

9,365 

4,139 

2,733 

1,594 



Mfeet. 

6,922 

18 

41 

650 

10 



Mfeet. 

10,040 

8 

51 

616 

146 



Mfeet. 

16,962 

26 

92 

1,266 

156 



Mfeet. 

43,653 

109 

1,068 

6,855 

71 



MfeeL 

38»729 

93 

1,088 

6,817 

5,868 



1,162 



447 



1,609 



132 
1,430 



2,426 



37 



37 



602 

194 

456 

1,522 



8,662 
879 



it: 

I 

9; 
3, 



121, 



121 



10 

368 

646 

59 

17,576 

3,505 



523 



1,606 



10 
212 



41 



18 

990 

8 

2 



28 

1,202 

8 

42 



919 

5,989 

803 

301 



170 

21,613 

762 

212 



Total 1,037,435 631,638 1,669,073 



9,223 



12,326 



21,549 



83,009 



79,842 



Mfeet, 

82,» 

208 

is»en 

5,tM 



133 
8,856 



1,169 

59 

19,182 

3,505 



1,089 

27,602 

1,065 

&13 



ica,8si 



Countries of destination. 



Planed himber-^kmtinued. 



Lees than 6 inches wide. 



Pine. 



Spruce. 



Total. 



Total planed boards. 



Pine. 



Spruce. 



TotaL 



Grand total rough and 
planed lumber. 



Pine. 



Spruce. 



TotaL 



United Kingdom. 
France 



DenmarJ 

Netherlands 

Belgium 

J^rway 

Portilgal 

Italy , 

European and Asiatic 
Turkey 

Algeria, Tunis, and Mo- 
rocco 



Mfeet. 

26,186 
145 
539 

11,646 
212 



Mfeet. 
19,513 



154 
9,217 
5,390 



Mfeet. 

45,699 

145 

693 

20,863 

5,602 



Mfeet. 

76,761 

272 

1,663 

19,151 



MfeeL 
68,282 
101 
1,243 
16,650 
11,389 



Mfeet. 
145,043 
373 
2,906 
35,801 
11,682 



232 
6,245 



40 
8,015 



272 
14,260 



364 

8,837 



40 
10,888 



404 
19,725 



BrUbh South Africa 

Portuguese East Africa . , 

French West Africa 

Other countries in Africa. 

Australia 

South America 

Other countries 



289 

4,008 

2,316 

1,982 

1,374 

503 



12 
127 
313 

"to 



301 

4,135 

2,629 
1,982 
1,453 



299 

4,413 

2,962 
2,041 

19, on 

4,006 



12 
127 



1,685 



311 

4,540 

3,798 

2,041 

20,766 

4,008 



1,328 
1,097 



547 



295 

3,404 

44 

591 



1,623 

4,501 

44 

1,138 



2,257 

7,298 

803 



483 

26,007 

814 



2,740 

83,805 

1,117 

1,693 



yr fret. 

3x^,319 
21 Mi, 437 
i^, 155 
1H,«4 
U>, 185 
47.104 

h\ m 

y,J57 
4,139 
3,032 

6»864 

45,718 

16,704 

68,437 

14,003 

1,117 

7,850 

12,745 

1,390 

3,938 



Mfeet. 
1TO,382 
177,103 
147,003 
60,535 
98,713 
18,240 
12,013 
28,064 
8 



12 

270 

7,648 



2,287 
194 
456 

2,005 
26,007 

9,476 

1,684 



MfeeL 

564,701 

39,540 

246,158 

205,369 

111,98 

65,344 

70,97t> 

69,089 

9,355 

4,139 

3,0*4 

6,134 

58,266 

16,704 
65,724 
14,l9f7 
1,573 
9.8S5 
S8,7S2 
1^866 
5,fla 



Total. 



58,649 



47,194 105,843 



150,881 



139,362 



290,243 



1,188,316 



771,000 



1,990,816 
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Tablb XI.~£xpobt8 from Sweden in 1918 of Pine and Spruce Planks, 
Battens, and Boards, Planed and Rough, by Countries of Destination. 



Countries of destination. 



tJnitwl Kingdom ...„. 

franco. .. .* 4... *..».,.. 

GenmiJiv „ 

Be^imiairk. . _ ^ „,„*.* . 

Ncihflf lands 

Spun . *»,.,,,.,..*,.... 

SDTway 

Fortugal , , . „ ,* . , 

Mlf 

Aifferla^Tiiisls, ftuct Sforoooo. 

E^pt 

Briikta Soutli AftH<ja 

South America ....,., 

Olbor countriea. . . . , 



Rough lumber. 



Planln, 2 inches and 
more thldc and 8) 
inches and more wide. 



Fine. 



Mfewt 

79,576 
3,404 
1,S3S 

11,200 

SO 
1^ 



Spruoe. 



T^ytaL 



M/fft. 


Mft€t. 


35,564 


106,140 


1 339 


4>G4a 


400 


l,B37 


1,796 


11,177 


3tX2« 


25,330 


172 


1,301 


4,m 


16,170 



fiO 
182 



Battens, 2 inches and 
more thick and 6-8^ 
inches wide. 



Fine, S|rtioe. 



Mftft, 

«d.474 

3,481 

a,7&4 

13,fi63 

Ln,§37 

23,526 



MfiH 
45,0§8 
l,42fi 
lO.STfi 

i^na 

79,436 

41 

11,371 



TotaL 



Mftrt, 

135,otJ2 

4,907 

14,t^0 

15, m 

101,273 

577 

34,Sa7 



■I- 



Scantlings, 2 inches 
and more thidc and 
less than 6 inches wide. 



Flnfl. Bpnice. Total. 



3»,135 
L,8433 
2,580 

11,. 506 

10, 124 
141 

34,421 



MM. 

23,ri39 

1,345 

6, cm 

776 
37,739 



12,482 



Mftet,. 

62,174 

8,106 

8,651 

12,282 

47,863 . 

141 
36,908 



S,fl07 



%m 



22 



2,047 

"hi 



li 

101 

10 



2,065 
101 
ISl 



1.073 



180 



Total.. 



54,407 



174,731 



irit,U34 



150,143 300,777 



20 



1,093 



30 



210 



OI|Qfi3 81,402 172,425 



Rough lumber— Continued, 



Countries of destination. 



Boards, less than 2 
inches thick and 8} 
inchesand more wide. 



Pine. Spruce. Total. 



United Kingdom. 

Prance. 



Denmari 

Netherlands 

Spain 

Norway 

Algeria, Tunis, and Morocco. 

British South Africa 

South America 

Other countries 



Mfeel. 

9,114 

090 

4,906 

12,139 

3,150 

4 

2,657 

61 



Total. 



33,025 



Mfeet. 
2,460 
327 
1,115 
1,659 
4,884 



762 



11,258 



Mfeet, 

11,583 

1,317 

6,023 

13,796 

8,034 

4 

3,419 

61 

8 

20 

16 



Boards, less than 2 
inches thick and 6-8^ 
inches wide. 



Pine. Spruce. Total. 



Mfeet. 

14,054 

542I 

15,171 

88,710 

8,942 

152 

4,300 



187 
'380 



44,283 127,887 



Mfeet. 

6,346 

408 

8,744 

7,952 

32,054 

42 

1,249 



101 
59 



Mfeet. 

20,400 

950 

23,915 

91,662 

40,996 

104 

5,658 



137 
101 
439 



Narrow boards. less than 
2 inches thick and less 
than 6 inches wide. 



Pine. Spruce. Total, 



Mfee. 

19,545 

1,184 

32,480 

75,204 

9,215 

30 

13,6131 



Mfeet, 
6,546 
711 
16,066 
20,281 
62,801 



0,128 



915'. 



121 
126 



56,955 184,352 152,365 116,770 



Mfeet. 
26,001 
1,895 
49,446 
95,575 
72,106 
30 
22,741 



915 
121 
215 



209,135 



Rough lumber— Contd. 



Planed lumber. 



Countries of destination. 



United Kingdom 

^nce 

Germany 

Denmark 

Netherlands 

Spain 

Norway 

Portugal 

ItalyTT. 

Algeria,Tunis,and Morocco. 

British South Africa 

South America 

Other countries. 



Total.. 



Total rough lumber. 



Boards 8| inches and 
more wide. 



Boards 6-^} inches 
wide. 



Pine. 



Mfeet. 

251,891 

11,464 

60,241 

205,692 

58,261 

1,982 

79,816 

362 

50 

409 

12,770 



814 



Spruce. Total. 



Mfeet, 
109,052 
5,356 
44,271 
34,240 
287,250 
255 
39,881 



46 
343 
241 



683,768 470,0351,154,708 



Pine. 



Mfeet, 

360,060 

16,820 

104,512 

230,082 

205,511 

2,237 

110,697 

362 

50 

400 

12,825 

343 

1,055 



Mfeet. 
370 



206 
'i,'848 



412 



2,344 



Spruce. Total. ! Pine. Spruce. Total. 



Mfeet. 
590 



49 



442 



1,081 



Mfeet. 
960 



255 
1,796 



412 



3,425 



Mfeet. 
10,094 
1,822 



8,940 
69 

'2,061 



2,556 



25,562 



Mfeet. 

4,295 

10 



3,005 
5,400 



2,073 



Mfeet, 
14,389 
1,832 



12,085 
5,469 



4,154 



2,566 



8 



8 



14,881 40,443 



2092*'— 21 13 
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Table XI— Expobts from Sweden in 1918 of Pinb and Spruce Planks, 
Battens, and Boards, Planed and Rough, by Countries of Dsstina- 
ttdn — Continued . 





Planed lumbei^-Contlnued. 


n*Anyl 


» _i . ■ 




Countries of destlnstioii. 


Narrow boards, less 
than 6 inches wide. 


, Total planed lumber. 


planed kunber. 




Pine. 


Spmoe. 


ToUl. 


Pine. 


Spruce. 


Total. 


Pine. 


Spruce. 


ToUL 


United Kingdom 


Mfeet. 
7,077 


Mfeet. 

8,168 

196 

60 

6,966 

2,930 


Mfeet. 

10,235 

861 

66 

26,722 

2,965 


Mfeet. 
17,541 
2,487 

27,912 
134 


Mfrrt, 
306 

m 

lOjOO 
8,330 


MheL 
2,693 

m 

38,012 
8,454 


Mfitt. 

2ti,439 
13,951 
tW},247 

233,604 

1,9SJ 

99,679 

362 

646 
lfi,00S 


MfttL 

ii7;q»s 

5,5SZ 
44,331 
44,310 

2*> 
51,902 

343 
720 


if, 


France 


1-. ■ ■ . 


Qermany 


t^:-. 


Denmaric 


27: ^■• 


N«thflrl|ind« . . 


3t ■ • 


8j>ain 




Norway 


16,434 


9,506 


25,940 


19,863 


13,031 


31,884 


IS] >: 


Portiunl 


'^ 


itaiyTT... ::::::::::. 














i. 


British South Africa 

South America 


137 
261 




137 
261 


137 
8,229 


:::::::: 


137 
3,229 




Other countries 


135 


471 


606 


143 


479| 622 


957 


l,r;7r 






Total ^ 


48,586 


23,277 


66,813 


71,442 


30,3^ 


110,081 


755, SaO 510,174 


i,aA.«H 



Table XII. — ^Exports from Sweden of Pine and Speucb Staves, by CoiDrmi* 
OF Destination, from 1903 to 1918. 



Countries of des- 
tination. 



1908 



1904 



1906 



1906 



1907 



looi 



1S09 



mt) 



United Kingdom.. 

Prance 

Germany 

Netherlands 

Belgium 

Norway 

Denmark 

Canary Islands 

Other countries 



Mfeet. 
8,148 
2,016 
4,172 
2,289 
6,316 
6,496 
313 



Mfeet. 
7,134 
5,594 
3,867 
1,350 
3,051 
9,177 
24 



Mfeet. 
8,663 
2,946 
4,710 
2,154 
4,938 
10,635 



370 



Mfeet. 
10,989 
3275 
5,184 
1,883 
5,982 
5,403 

343 
1,645 

105 



Mftei. 


Mftd. 
23,558 


35,585 


2,950 


Uftsa 


3,117 


2,237 


1,916 


1,940 


2,875 


3,080 


1,059 


519 


1,770 


1,228 



14 



Total. 



30,120 



30,197 



35,008 



34,809 



39,286 



51 



MfeU. 

15,525 

3,875 

1,830 

2,558 

1,806 

396 

1,586 

40 

770 



1,378 



34,565 



45,40? 



Countries of des- 
tination. 


1911 


1912 


1913 


1914 


1915 


1916 


1917 1 1918 

1 


United Kingdom.... 

FVftTlCe rr- 


Mfeet. 
28,607 
3,600 
3,673 
2,774 
3,542 


Mfeet. 
26,888 
4,370 
5,289 
3,330 
5,017 


Mfeet. 
31,951 
6,966 
5,261 
4,815 
10,044 


Mfeet. 
18,il7 
2,714 
2,235 
4,629 
2,433 

3,314 

5,530 

184 

162 


Mfeet. 
24,421 


Mfeet. 

18,806 

144 

736 

5,126 


M/eeL 
3,508 


Mfttt. 
9,«25 


Germany 


552 
5,710 


792 
1,721 


i,'958 




2S3 


Belgium , . . 




Spain 










Norway 


2,449 

1,899 

75 

119 


3,366 

5,417 

55 


4,805 

3,950 

71 

38 


9,720 
11,961 


12,319 
13,753 


12,089 
851 


1&^ 


Denmark 


^40 


Canary Islands 

Other countries. . . 




101 


6,679 


61 


£ 








Total 


46,738 


53,732 


67,901 


39,622 


52,466 


56,563 


19,102 


32,393 
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TaBLB XIII. — EXPOBTS FROM SWBDBN OP PiNE AND SpBUCB LaTHS, MOLDING 

Stock, Broom-handle Stock, Etc., by Countries of Destination, prom 
1903 to I9I8. 



Countries of destina- 
tion. 


1903 


1904 


1905 


1906 


1907 


1908 


1909 


1910 


United Kingdom 

France.. 


Mfeet. 

26,465 

172 

1,996 

4,101 

2,992 

28 

1,580 

26 


Mfeet. 

20,595 

'790 

2,625 

5,304 

1,356 

81 

1,701 

18 

195 


Mfeet. 

20,279 

53 

5,465 

6,296 

356 

12 

1,812 


Mfeet. 

19,788 

499 

4,091 

6,972 

784 

12 

1,608 

4 

174 


Mfeet. 
18,883 

139 
3,164 
3,946 
1 081 

10 
1,483 

38 

30 


Mfeet. 

18,390 

608 

4,496 

4,437 

400 

46 

2,263 

8 

79 


Mfeet. 

18,101 

87 

3,683 

4,639 

236 

26 

2,380 


Mfeet. 
19,642 
418 


Germany . 


3.344 


Netherlands 


3,926 
692 


Belgimn 


Nonray 


12 


nimfnf&r)r , 


2,077 


Egypt . 




Other countries 


259 


119 


81 


38 


Total 


37,619 


32,665 


34,392 


32,932 


28,774 


30,726 


29,233 


30,049 






Countries of destina- 
tion. 


1911 


1912 


1913 


1914 


1916 


1916 


1917 


1918 


United Kingdom.... 
France 


Mfeet. 

18,949 

386 

3,815 

3,479 

297 

20 

4 

1,927 

16 

236 


Mfeet. 

18,323 

572 

2,758 

4.803 

929 

44 

40 

1,313 

14 

145 


Mfeet. 

21,544 

705 

1,368 

6,640 

1,931 

32 

85 

1,511 

137 

570 


Mfeet. 

17,636 

697 

1,430 

6,368 

495 

57 

8 

1,756 

95 


Mfeet. 

14,824 

139 

180 
7,752 


Mfeet. 

13,026 

103 

246 

8,868 


Mfeet. 
1,336 


Mfed. 

962 


fi^rmftny 


748 
7,381 


780 


Netherlands 


6,188 


Belgium 


Spain 


40 

412 

1,915 


10 

748 

2,562 






jforway 


196 
1,515 


97 


T)ftnnMirk . . 


2,461 


Canary Islands 

Other countries 


174 


OA 


9fi 














Total 


29,129 


28,941 


33,423 


28,716 2n ;«7 i 2.'» ft«) 


11,175 


10.48S 






' 


' 





Table XIV. — Exports from Sweden of Box Shocks, Planed and Rough, 

PROM 1907 to 1916. 



Years. 


Rough 
shooks.o 


Planed 
shooks.6 


Years. 


Rough 
shooks.a 


Planed 
shooks.b 


1907 


C$646,000 

c 927, 000 

cl,244,000 

c 1,420, 000 

c 1,755,000 


$346,000 
352,000 
353,000 
342,000 
379,000 


1912 


$2,141,000 
2,203,000 
2,358,000 
4,280,000 
7,359,000 


$672,000 


1908 


1913 


828,000 


1909 


1914 


770,000 


1910 


1915 


1,326,000 


1911 


1916 


2,416,000 







a Prior to 1907, Included in planks, battens, and boards. 
& Prior to 1907, included in planed lumber, 
c Pine and spruce onJy. 

Table XV. — ^Exports from Sweden of Pine and Spruce Sawn Box Shocks, 
BY Countries of Destination, from 1907 to 1918. 



Countries of destination. 



United Kingdom., 
fiance. 



Germany 

Netherlands 

Belgium 

Spam 

Norway 

Denmark 

Canary Islands. . 
Other countries. 



Total.- 



1907 



Mfeet. 

22,866 

820 

2,689 

794 

2,309 



543 



10,019 
6,294 



46,333 



1908 



Mfeet. 
24,999 
1,071 
4,409 
1,471 
2,882 



204 

53 

9,163 

4,605 



48,857 



1909 



Mfeet. 

26,637 

1,172 

2,964 

584 

6,227 



784 

149 

a, 026 

9,701 



1910 



Mfeet. 

32,827 

1,090 

5,514 

640 

4,481 

55 

766 

253 

9,068 

14,991 



66,243 



1911 



Mfeet. 

32, 110 

629 

3,778 

1,008 

2,492 

121 

80 

408 

11,306 

15,876 



1912 



Mfee^ 

39,000 

909 

6,423 

2,894 

2,746 

99 

202 

701 

16,066 

17,607 



67,717 i 84,667 
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Tablb XV. — ^Exports from Sweden or Pine and Spbucs Sawn Box Shookb, 
BY C0UNTBIB8 of Destination, fbom 1907 to 1918— Continued. 



Countries of destination. 



1913 



1914 



1915 



1910 



1917 



ms 



United Kingdom 

France 

Germany 

Netherlands 

ir.;.::::::: 

Norway 

Denmark 

Egypt 

Canary Islands. . . 
Other countries.. 

Total 



MfeH. 

54,333 

1,083 

4,390 

1,748 

2,438 

14 

2,202 

060 

807 

11,850 

7,504 



Mfeet. 

52,553 

871 

2,390 

2,229 

141 

075 

1,324 

099 



Mfut, 

97,000 

550 

2,097 
2,891 



Mftet. 

118,346 
1,491 
2,928 
0,273 



Mfeet 
84r 



328 



25,015 
2,004 



42 

1,034 

800 



11,739 
5,725 



11,033 
2,519 



255 

2,241 

980 

89 

11,828 

3,891 



1,879 
1,028 



311 
4,017 



87,069 



78,352 



118,638 



148,299 



119,582 



n,210 

1,000 

602 

2,339 



1,421 
2,178 



4,172 



103,758 



Table XVI.— Exports from Sweden of Pine and Spruce Planed Box 
Shooks, by Countries of Destination, from 1907 to 1918. 



Countries of destinatioo. 


1907 


1906 


1909 


1910 


1911 


in2 


nnlt^ F^l^gHntn 


Mfut. 

12,804 

44 

300 

921 

10 


Mfut. 
9,509 


137 
55 


^/^ 


188 
126 


^tSc 


France T 


s 


Germany 


758 


14 
4 


so 


Belgium 


OB 


SjJftlll 




826 
10 


8 
44 

71 

218 

5,166 


99 


Norway 








1>enmark 






236 


U9 


C/^ntt;ry Islands . . 


131 
3,849 


1,703 
2,596 


6 
2,934 


( 


Other countries ^.... 


4,208 


7,36i 


Total 


18,179 


14,656 


12,834 


11,742 


12,477 


22,a 




Countries of destinaUon. 


1913 


1914 


1915 


1916 


1917 


.1918 


United Kingdom 


Mftet, 
21,144 


MJeH. 

18,227 

131 

20 

8 


Mjut. 
29,068 


Mfeet. 

40,376 

1,172 


Mjeet. 

25,158 

53 

2,125 


MjoL 
U,3S3 


France T.„ 


Gurmany 


246 






NfftHf^lands 




61 




Belgium , . 


42 








Norway 


282 

50 

42 



2,002 




224 


196 


277 


DiQomark 


289 


60 
42 


117 










C^uvuy Islaxidff 


20 
5,510 








Othor'coun tries , 


2,299 


1,832 


1,220 


1,135 






Total 


27,263 


20,727 


31,458 


43,665 


28,752 


14,902 





Table XVII.— Exports from Sweden of Pine and Spruce Split Wood (Mill 
Ends), by Countries of Destination, from 1903 to 1918. 



Countries 
ofdestinatioEL 



1903 



1904 



1905 



1906 



1907 



1906 



1909 



1910 



United Kingdom 

France 

Gennany 

Netherlands 

BeMum 

Snain 

Norway 

Denmark 

Other countries.. 

Total 



Ctibicjeet. 

12,14&000 

57,000 

216,000 

143,000 

144,000 

10,000 

6,000 

1,564,000 

14,000 



CuhicJeeL 

12,668,000 

54,000 

801,000 

78,000 

61,000 

8,000 

v41,000 

1,510,000 

6,000 



Cubic Jeet. 

11,712,000 
73,000 
75,000 
143,000 
126,000 
24,000 
62,000 

1,260,000 
16,000 



CvMcJeet. 

12,189,000 

45,000 

184,000 

266,000 

380,000 

28,000 

78,000 

1,601,000 

29,000 



Cubic teet. 

10,477,000 

33,000 

100,000 

263,000 

64,000 

17,000 

130,000 

1,154,000 

66,000 



CuMefeet. 

8,471,000 
19,000 
28,000 
257,000 
67,000 
19,000 
120,000 

1,218,000 
74,000 



CuUHcfeet. 

8,062,000 

2 000 

117,000 

544,000 

89,000 

9,000 

255,000 

1,189,000 

49,000 



Cuhkm. 

7,629,000 

' 49 000 

214,000 

103,000 

10,000 

272,000 

1,296,000 

214,000 



14,302,000 



14,777,000 



13,481,000 



14,790,000 



12,294,000 



10,268,000 



10,316,000 



10,402.000 
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Table XVII. — ^Exports prom Sweden op Pine and Spbuoe Split Wood (Mill 
Ends), by Cottntbies op Destination, prom 1903 to 1918 — Continued. 



— — ^ 

Countries 
of destination. 


1911 


1912 


1913 


1914 


1915 


1916 


1917 


1918 


United Kingdom 

Prance 


CtMefeet. 

8,419,000 

23,000 

282,000 

538,000 

35,000 

6,000 

410,000 

1,364,000 

45,000 


Cubic jeet. 

8,371,000 

37 000 

196,000 

445,000 

23 000 

5000 

440,000 

1,371,000 

122,000 


CvMcfeet. 

10,613,000 

8,000 

82 000 

491000 

111 000 

4 000 

753,000 

1,710,000 

43,000 


CvMcfeet. 

5,602,000 

6 000 

68,000 

3881000 


Cubic Jeet. 
152,000 


CvMcteet. 
176,000 


CvMcfeet. 
7,000 


Cvbicfeet. 




(remuuiyT 


33,000 
448,000 


27,000 
440,000 






Sptherlands 


126,000 


2,000 


Beljjium 




Spain 












Norway 


1,537,000 
1,357,000 


1,001,000 423,000 
11235,000 1,666,000 


45,000 


IVnwwt .-..,,. 


1,139,000 


Other countries - r - 














Total 


11,122,000 


11,010,000 


13,715,000 


8,142,000 


3,627,000 


2,879,000 2,221,000 


1,186,000 







Table XVIII. — ^Exports from Sweden op Pine and Spruce Round Timber, 
Etc., 9H Inches and More in Top Diameter, by Countries op Destination, 

FROM 1903 TO 1918. 



Years. 


United 
Kingdom 


France. 


Ger- 


Nether- 
lands. 


Norway. 


Den- 
mark. 


Other 
countries. 


Total. 


19(B 


Cubicfeet. 
24,675 
24,710 


Cvbicfeet. 
7,484 


Cvbicfeet. 

3,812 

6 425 

4,271 

'l77 


Cvbicfeet. 
561,835 
313,464 
624,064 
509,238 

82,920 
113,701 

21,851 

■"86,'2i7' 
44,160 
23,298 


Cubicfnt. 
3,81l.r)69 

l,42'J,^t07 

1,W1.416 
3, 21 u, 747 

52n, 'Ml 

63H^<i78 

40!.;197 

77:\ rM6 

1,047, :m2 

21 y 779 

l,lCo,JJi2 

4,081,508 

599,005 

963,443 


Cubicfeet. 

114,619 

335,960 

160,227 

227,544 

169,616 

244,452 

112,254 

294,896 

68,376 

49,960 

84,720 

37,877 

41,583 

20,644 

12,567 

14,508 


CvbicfeeL 


CvMcfeet. 
4,626,484 


1904 




2,102,866 
1333,422 
1,888,974 


1906 




176 

600 

237,887 

4,942 

17,403 

86 

988 

71 

46,343 


1906 






1907 


3,742 

530 

2,224 

1,730 




8,704,912 
889 666 


190S 






1909 




141 
2,366 
1,377 


666 723 


1910 


282 


837,086 


ttll 


506,354 


m 


3,389 
23,545 
17,332 
27,746 

4,201 


4,236 

1 563 

666 


874,452 

1,223,780 

284,653 


ms 


1,050 


1914 


1915 


7.236 ' 206.717 


1,669 
1,694 


1,445,323 

4,250,967 

758,279 


1916 






142,930 
146,707 


1917 


' 




1918 








al,236 


979,187 











a To Spain. 

Table XIX. — ^Exports from Sweden op Pine and Spruce Round Timber, U 
TO 9|4 Inches in Top Diameter, by Countries op Destination, prom 190 
to 1918. 



Countries of destina- 
tion. 



1903 



1904 



1905 



1906 



1907 



1008 



1909 



1910 



United Kingdom. 

France 

Germany 

Netherlands 

Soain 

Norwi 



wway 

Denmark 

Egypt 

Canary Islands. . 
Other countries. 



Total. 



Cvbicfeet, 

349,329 

23,792 

16,979 

1,265,682 

2,824 

2,258,847 

1,143,332 

36,606 



Cvbicfeet. 

197,045 

37,312 

26,657 

978,362 

4,448 

4,325,097 

737,135 

14,402 



CvMcfeet. 

118,785 

40,630 

27,181 

1,347,180 

1,306 

3,098,493 

846,247 

18,921 



Cubicfeet. 

303,968 

27,216 

15,109 

1,170,972 



CvMcfeet. 

347,564 

24,216 

6,895 

672,712 



4,888,732 

395,042 

6,607 



2,937,631 
490,811 



Cubicfeet. 

464,442 

43,480 

1,694 

648,526 

1,412 

6,444,496 

682,379 



34,064 



18,216 



8,164 



10,731 



4,236 



60,614 



CvMcfeet. 

617,291 

26,404 

6,866 

1,099,030 

1 271 

4,993,186 

659,717 

2,642 

36 

82,970 



Cvbicfeet. 

667,448 

29,617 



698,410 



4,709,030 

94,392 

4,624 



13,167 



5,131,455 



6,332,573 



6,506,906 



6,817,277 



4,483,065 



7,136,961 



7,337,811 



6,116,678 
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Table XIX. — ^Exports from Sweden of Pine and Spruce Round Tdcbie, 
IH TO 9fl Inches in Top Diameter, by Countries of Destination, from 
1903 to 1918— Continued. 



Countries of destina- 
tion. 



1911 



1912 



1314 



1915 



1917 



1818 



Cubkfeet 

United Kingdom 375, 980 

France 26,616 

Germany i 71 

Netherlands i 406,762 

Norway 5,324,369 

Denmark i 176,359 

Egypt ' 

Canary Islands ' 

Other comitrles i 11,755 



Cubkfeet. 

524,487 

16,414 

33,888 

628,870 

3,679,738 

794,744 

8,543 



Cubkfeet. 
180,736 



6,742 



Cubkfeet. Cubkfeet. 
675,254, 616,792 
25,063 24,638 
671! 35 

586,8981 667,7001 _ _, 
3,348,3111 6,491,282t 4,169,812 
113,242. 113,7721 68,729 

1514971 ....! 

141 I 247 

18,638 6,612 7,590 



Cubkfeet. 
26,157 



Cubkfeet. 



Cubkfed, 



11,649 92,(A2 



282,612 150,272 

— — 4,446,141 

54,609 



38, 724| iao,S3 

5,759,972^ 5,133,482 

18.1450 -- 



26,82S 



Total ; 6,321,912 6,503,426 4,783,715 



10,061 



505 



7,820,079 4,709,479 



4,6S7,240 5,829,054j 5,382,96S 



Table XX. — Exports from Sweden of Pine and Spruce Hewn Timber. 
7} Inches and More at Middle, by Countries of Destination, from 1903 to 
1918. 



Countries of desti- 
nation. 


1903 


1904 


1905 


1906 


1907 


1908 


1909 


1910 


United Kingdom 

France 


Cubkfeet, 
114,800 
142.200 
248,350 
117,150 


Cubkfeet. 
109,850 
140,250 
238,200 


Cubkfeet. 

68,100 

118,500 

245,100 

11,300 


CubkfeH. 
130,560 
176,260 
457,800 
30,650 


Cubkfeet. 
145,650 
140,650 
408,700 


Cubkfeet. 
134,300 
145,060 
258,750 


Cubkfeet. 

88,300 

80,700 

269,350 


Cubkfat. 
87,600 
91.2» 


Germany 


297,730 


Netherlands 




Belffium 


350 

38,150 

69,700 

1,154,450 








600 


SpflSn 


90,000 

25.200 

1,436,260 


85,200 

98,550 

1,350,350 


100,800 

54,350 

1,841,900 


60,350 

16,850 

1,145,250 


90,100 

2,150 

426,650 


65.550 

1,760 

482,950 

6,900 


51,150 




I.IOO 


Denmark 


718,»0 


Egypt 




Otner countries 


16,860 


50,800 


12,400 


51,500 


11,400 


2,700 










Total 


2,190,800 


1,801,750 


1,979,500 


2,843,800 


1,928,850 


1,059,700 


995,500 


l,248,a 


Countries of desti- 
nation. 


1911 


1912 


1913 


1914 


1915 


1916 


1917 


1915 


United Kingdom 

France. r 


Cubkfeet. 

72,250 

81,4.50 

392,750 


Cubkfeet. 

42,550 

119,000 

460,450 

800 


Cubkfeet. 

76,750 

133,150 

625,200 

2,400 


Cubkfeet. 

25,900 

24,800 

329.300 


Cubkfeet. 

31,050 

2,450 

125,600 

12,450 


Cubkfeet. 

409,900 

400 

16,700 

609,400 


Cubkfeet. 
24,700 


Cubkf9it 




34.900 
115,200 


7,500 


Netherlands 


147,200 


Belgium 


3,550 
33,300 
13,650 
1,074,300 
18,550 

6,850 






Spain 


31,350 
61,400 
735,000 


49,000 

13,500 

994,300 


46,350 
31,450 
697,450 


4.250 
43,900 
780,350 


9.300 
67,150 
884,300 






Nwway 


62,000 
763,400 


82,S00 


Denmark 


1,302.550 


Egypt 


Otner countries 


7,250 


5,800 


7,400 


6,050 


2,250 


6,250 








Total 


1,696,650 


1,466,800 


1,900,100 


1,162,650 


1,006,100 


1,989,400 


1,005,450 


1,510,050 











Table XXI. — Exports from Sweden of Pine and Spruce Small Hewn or 
Sawn Timber, Less Than 7 J Inches at Middle, by Countries of Destina- 
tion, prom 1903 to 1918. 



Countries of dost na- 
tion. 



United Kingdom 

Fronoe 

Germany 

Netherlands 

Belgium 

Spain 

Norway 

Denmark 

Other countries.'. 

Total 



1903 



1904 



1905 



Cubkfeet. 

627,0001 

756,900' 

3,183.60(1 

234,000: 

1,750' 

37,900' 

42,600| 

3,046,750 

3,804,050 

96,900 



Cubkfeet.l 

681,800 

701,250 

2,764,500 

294,050 

44,550 

29.950 

53,450 

2,277,050 

5,320,900 

42,550 



Cubkfeet. 
498,450 
686.700 

3,310,350 
345,000 



1906 



CubkfeH 
863,050 
691,350 

3,578,250 
289,150 



1907 



CubkfeH. 
695,450 
740,550 

3,911,300 
167,600 



1906 



1909 



Cubkfeet. 
689,150 
542,900 

3,066,700 
92,000 



39.000 

13.350' 

2,822,000 

4,884,750! 

92,000, 



60,500i 

6,550 

3,851,400 

3,569,000 

308,300 



74,650| 

29,850 

4,190,900 

3,238,100, 

76,800 



37,600 

26,500 

3,391,800 

2,726,900 

65,650 



11, 831, 450 12, 210, 050 12, 691, 600;i3, 217, 550 13, 125, 200 10, 639, 100 13, 194,950 11,078,550 



Cubkfeet. 
662,350 
632,20Ol 

3,329,3501 



1910 



27,6 
3,348,9 



Cubkfttt. 

489,350 

478.000 

3,179,750 

00,250 

24,200 

59,150 

32,650 

3,408,700 

2,961,600 

394*900 
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Table XXI. — ^Expobts from Sweden op Pine and Spruce Small Hewn or 
Sawn Timbers, Less Than 7J Inches at Middle, by Countries op Des- 
tination, FROM 1903 TO 1918 — Continued. 



Countries of destina- 
Uon. 



1911 



1912 



1913 



1914 



1915 



1916 



1917 



1918 



United Kingdom. 

Franoe 

Qennany 

Netherlands 

Belgium 

Spain 

Norway 

Denmark 

Other oountrios . . 

Total 



Cvbicfeet. 

605,000 

458,050 

2,799,200 

170,950 

9,000 

14,350 

18,150 

3,324,800 

2,680,450 

860,900 



Cvbicfeet. 
571,100 
579,800 

3,113,800 
300,200 



Cvbicfeet. 
696,300 
624,150 

3,292,400 
961,850 



Cvbicfeet. 
1,528,300 

235,650 
1,976,800 

525,300 



Cvbicfeet. 
499,600 



744,150 
57,500 



Cvbicfeet, 

1,342,050 

1,350 

82,500 

246,200 



Cvbicfeet 
110,450 



320,250 
172,600 



Cubic feet. 
46,150 
19,300 
88,050 
155,700 



52,450 

55,650 

3,820,350 

2,357,250 

745,400 



43,003 

62,300 

5,355,900 

1,874,100 

985,800 



28,160 
101,800 
5,006,500 
809,400 
480.250 



3,750 

192,850 

4,546,000 



6,300 
1,173,450 
5,271,300 



858,600 
3,707,800 



380,000 
5,001,750 



09,400 



97,400 



61,950 



23,750 



10,940,850 



11,605.000 



13,895,800 



10,692,150 0,113,250 8,221,450 



5,231,650 



5,715,600 



Table XXII. — ^Exports from Sweden of Pine and Spruce Railroad Tibs, 
Countries op Destination, prom 1903 to 1918. 



Years. 


United 
Kingdom. 


Germany. 


Nether 
lands. 




Den- 
mark. 


Other 
countries. 


Total. 


1908 


Cvh\c f,et. 

l,S-,7,>:7-l 
2,l^.;M,0eO 
2.7.^,-183 
l,OCC,:ifl© 

i,fViaj«i 

2;Xif*,fs50 

2, 132, 735 

2,300, 7S5 

2,31M. 139 

s7n. 1 10 


Cvbicfeet. 


Cvbicfeet. 


Cvbicfeet. 
47,161 
60,973 
15,885 
52,421 
63,363 
21,427 

1,271 

7,519 
600 

2,047 
20,609 
99 934 
44,972 
42,960 
23,6S6 

4,977 


Cvbicfeet. 

4,060 

2 295 

69,470 

9,743 

27,005 

17,474 

24,498 

8,754 

15,250 

20,297 

99,475 

29,511 

572,001 

650,579 

209,727 

485,340 


Cvbicfeet. 


Cvbicfeet. 
1,352,167 
1,553,200 
2,341,802 
2,100,703 
2,255,458 
2.800.661 


1904 








1905 


61,952 
180,665 






1906 






1907 






1908 


3,177 
35 






1909 






2 023 113 
1,683,174 
1 544 728 
2,862,618 
3,0R1,584 
2,563,345 
2,929 970 
3,089,703 
1,163,523 
1,303,665 


1910. . 






J911 








1912. . 






«42l 

^530 

. 1,165 


1913 






1914.. 






1915 


3,212 
73,071 




1916 


6,954 




1917 




1918 




625,022 









o To Canary Islands. 

fr Including 421 cubic feet sent to Canary Islands. 

Table XXIII. — ^Exports from Sweden op Pine and Spruce Pit Props, by 
Countries of Destination, from 1903 to 1918. 



Years. 


United 
Kingdom. 


France. 


Oermany. 


Nether- 
lands. 


Norway. 


Den- 
mark. 


Other 
countries. 


Total. 


1903 


Cubic f £4: i, 
35,374,236 
37,306,064 
25,1^,330 
27,561,358 
23,447,001 
21,730.221 
11,S07,518 
17,g4fl,233 
17.956,:HC« 
15,010, IffO 
1»,79H.^03 
16,605,402 
23,096, 5tS 
15,817,118 

^,m^.r,oi 

.J. 327, 166 


Cvbicfeet. 


Cvbicfeet. 

4,624 

35 

106 


Cvbicfeet. 


Cvbicfeei. 
712,636 
600,781 
315,900 
769,575 

1,695,671 
991,330 
592,405 
256,137 
369,626 
365,920 
324,019 
503 746 

3,722,314 

1,102,419 
290 837 
146,283 


Cvbicfeet. 


Cvbicfeet. 


Cvbicfeet. 
36,091,496 

25;450!631 
28,372,940 
25,143,307 
22,729,282 
15,679,620 


1904. .. . 






459 

212 
8,825 

282 
3,777 

423 




1905 






8,083 

529 

353 

565 

4,730 

3,566 

14,191 

39,360 

35,370 

73,248 

1,941 

2,047 


1906 




32,653 


1907. 






1908 


3,389 
8,931 






1909. . 




75,613 
9,354 


1910 


35 

164,533 

122,420 

25,134 

2,083 


18,115.325 


1911 




141 

918 

53,197 

3,459 

8,119 


18.504,860 


1912 






15,538,778 


1913 




247 


19,236,170 


1914 




17,277,938 


1915 






25.828,939 


1916.. 








16,921,584 


1917 








009,682 
563,847 


4,709,020 


1918 










4> 037; 296 













Digitized by 



Google 



280 SWEDISH LTTMBfill INDtTSTRY AND LUMBER EXPORT TRADE. 

TaBLB XXIV. — ^EZPOBTS FROM SWEDEN OF PiNE AND SpRUCB PuLP WoOD, BY 

Countries of Destination, fbom 1903 to 1918. 



Years. 



United 
king- 
dom. 



Ger- 
many. 



Norway. 



Den- 
mark. 



Other 
countries. 



TotaL 



1903... 
1904... 
1906... 
1906... 
1907... 
1908... 
1909.. 
1911c. 



CiMcfeet 



CtMefeet. 



6,460 
*i8*668' 



1912 1 1,836 

1913 918 

1014 1 88,285 

1915 1 199,686 

1916 1 

1917 1 

1918 1 



9,707 



Cubiefeet. 

636,153 

612,632 

340,716 

348,729 

525,970 

697,346 

1,765 

3,318 

78,164 

1,248,808 

843,246 

1,777,779 

452,228 

218,966 

40,983 



Cubiefeet 
247,771 
134,105 
69,60& 
17,721 
33,888 
6,566 



Cubiefeet 

09,354 

a 130, 080 



& 49, 456 



M07,029 



2,471 



I 



Cubiefeet. 

892,278 

878,817 

410,221 

415,905 

566,318 

603,912 

127,362 

3,318 

79,990 

1,259,433 

934,002 

1,977,365 

452,228 

218,966 

40,983 



a To the Netherlands. 



6 To France. 



c There were no exports in 1910. 



Table XXV. — ^Exports from Sweden op Pine and Spruce Telegraph axd 
Telephone Poles, by Countries of Destination, from 1903 to 1918. 



Years. 



1903. 
1904. 
1905. 
1906. 
1907. 
1908. 
1900. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 



United 
King- 
dom. 



Cubiefeet, 

46,608 

166,345 

239,369 

172,158 

72,047 

116,949 

84,608 

31,734 

666 

13,379 

36,077 

374, 180 

2,153 

67,705 



Gep. 
many. 



I Norway. 



I 



Cubiefeet. 
2,606 



Cubiefeet. 



18,709 



199,798 

161, 119 

144,730 

15,497 



3,460 

635 

66,152 

6,401 
26,228 
34,100 



Den- 
mark. 



Cubiefeet. 

3,353 

847 

40,385 

24,145 

63,964 

103,782 

27,816 

27,676 

43,948 

147,483 

178,724 

227,297 

359,883 

287, 201 

185, 748 

162,«62 



Kgypt. 



Cubiefeet. 
30,076 
47,302 
20,439 
19,486 



Other 
coun- 
tries. 



Cubiefeet. 



5,154 



1,942 
3,530 



>529 



I 669,329 



Total. 



Cubkfeet, 
81,543 
213,494 
309,193 
215,789 
139,011 
244,5M 
112,324 
61,351 
48,043 
364,119 
366,555 
812, SS8 
382,934 
381,134 
219,848 
231.991 



a To ftance. 



6 To the Netherlands. 
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SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 281 

Values per Unit Given in Swedish Official Statistics in 1913 for Pink and 
Spruce Products for Export. 

Hewn timber : Per cable toot. 

Minimum diameter at middle 7} inches $0. 25 

Diameter 4f-74 inches 17 

Diameter less man 4} inches 13 

Railroad ties 17 

Firewood 05 

Roimd timber: 

Masts, logs, etc. — 

9t inches in top diameter 25 

2-9} inches in top diameter 17 

Telegraph and telephone poles 17 

Pit props 05 

Pulp wood 08 

Sawn lumber: Pw M feet. 

Box shocks 25. 28 

Staves 15.55 

Planks (minimum thickness 2 inches, minimum width 7^ inches) — 

Pine 23.70 

Spruce 21. 30 

Battens (minimum thickness 2 inches, width 5i-7} inches) — 

Pine 19.70 

Spruce 18. 75 

ScanttingB (minimum thickness 2 inches, width less than 5) inches) — 

Pine 17.25 

Spruce 16. 95 

Boards (less than 2 inches thick) — 
7{ inches and more wide — 

Pine 26.30 

Spruce 22.10 

5J-7} inches wide- 
Pine 22.00 

Spruce 19. 00 

Narrow boards (less than 2 inches thick and less than 5} inches wide) — 

Pine 16.45 

Spruce 16. 00 

Splitwood (maximum length 6} feet) 4. 65 

Lath wood 9.48 

Laths, lists, moldings, etc 8. 81 

Broom handles 9. 48 

Planed lumber: 
Boards — 

Minimum width 7J inches — 

Pine 29.75 

Spruce 26. 40 

Width 5} to 7 J inches- 
Pine 23.65 

Spruce 23. 00 

Width less than 5} inches — 

Pine 20.95 

Spruce 21. 65 

Splitwood (maximum length 6J feet) 6. 32 

Boxshooks 30.33 
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Appendix C— CATALOGUES. 

In connection with the foregoingreport, Mr. Oxholm submitted 
following catalogues, all in the JEnglish language, which maj 
seen at 5ie Bureau of Foreign and Domestic Commerce or its dis| 
offices: 

Price list of sashes, doors, moldings, etc., 1911. 

Torroba-box catalogue. 

Bolinders' catalogue of sawmill machinery. 
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